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EDITORIAL NOTE

This Proceedings of the 3rd SDSN Kazakhstan Conference: «Partnership and Cooperation
to Enhance Sustainability and Sustainable Development» brings together a collection of
abstracts and full articles addressing various aspects of sustainable development. For clarity and
ease of navigation, all materials have been organized into three main thematic sections:

1. BOJAIIAK JAMYJAFbI BIUIIMHIH, POJII / THE ROLE OF EDUCATION IN
FUTURE DEVELOPMENT / POJIb OBPA30BAHUSA B BYAYHIEM PAZBUTHUHA

This section presents materials focused on innovative approaches in education, the development
of STEM competencies, the integration of technology into the learning process, as well as issues
of inclusivity and the enhancement of academic performance. These topics align with Sustainable
Development Goal 4 (SDG 4: Quality Education).

2. CAY KOFAMJACTBIKTAPAbBI KAJIBIIITACTBIPY YIHIIH TYPAKTBLIBIK ITEH
TOIMAJIIKTI JAMBITY / PROMOTING SUSTAINABILITY AND RESILIENCE
FOR HEALTHY COMMUNITIES / ITIPOJABUXEHHUE YCTOMYUBOCTH M
PESMJIBEHTHOCTMU JJ1A 310POBBIX COOBIIECTB

This section brings together research focused on strengthening community resilience, improving
public health, managing water resources, and addressing disaster risk and impact. The
contributions in this section support the achievement of Sustainable Development Goals 3, 6,
and 11 (SDG 3: Good Health and Well-being, SDG 6: Clean Water and Sanitation, SDG 11:
Sustainable Cities and Communities).

3. ¥Y3AK MEP3IMAI JAMY YHIH CASCAT K9HE BACKAPY / POLICY AND
GOVERNANCE FOR LONG-TERM DEVELOPMENT / TIOJIUTUKA U YIIPABJIEHUE
JJIA AOJITOCPOYHOI'O PA3BUTUA

This section includes abstracts addressing issues related to public policy, regulation, social justice,
the transition to a green economy, and ensuring equitable access to resources. These topics reflect
key international priorities aligned with Sustainable Development Goals 1, 7, 10, and 13 (SDG
1: No Poverty, SDG 7: Affordable and Clean Energy, SDG 10: Reduced Inequalities, SDG 13:
Climate Action).

The editors extend their sincere gratitude to all authors for their active participation and valuable
contributions to advancing research in the field of sustainable development.
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DEVELOPMENT OF COLLABORATIVE FILTERING SYSTEM TO
FACILITATE DECISION-MAKING OF STUDENTS IN IT CAREER
PATHWAYS

B. A. Berlikozha!, A. G. Serek®*
!Department of Information Systems, SDU University, Kaskelen, Republic of Kazakhstan
2School of Information Technology and Engineering, Kazakh-British Technical University (KBTU),
Almaty, Republic of Kazakhstan

ABSTRACT

Selecting a career pathway in information technology presents a significant
challenge for students, given the extensive range of specializations and the fast-paced
evolution of industry requirements. Conventional career guidance approaches frequently
lack personalized recommendations, resulting in ambiguity and discrepancies in skill
alignment. This study proposes the creation of a collaborative filtering system designed
to aid students in making informed career decisions through data-driven insights.

The proposed system utilizes collaborative filtering algorithms to recommend
appropriate career paths based on student profiles and industry information. The system
analyzes historical data from students to recommend optimal pathways that align with
current job market demands. Partnerships between universities, industry, and
policymakers play a crucial role in enriching the system by providing real-time labor
market data, aligning educational curricula with industry needs, and ensuring policy
compliance. The methodology involves data collection from educational institutions,
alumni career trajectories, and job market analyses. Data preprocessing steps include
cleaning, normalization, and feature extraction to enhance model performance. Evaluation
methods consist of precision, recall to ensure the system's accuracy and effectiveness.

This study aims to connect academic learning with industry expectations, thereby
enhancing career satisfaction, workforce alignment, and outcomes in IT education. By
offering data-driven career guidance, the system helps students adapt to evolving job
markets, improving resilience in I'T education and employment contributing to sustainable
development. The proposed system holds considerable implications for students,
universities, and policymakers aiming to enhance IT career guidance via data-driven
approaches.

Keywords: Collaborative Filtering, Career Pathway Recommendation, Information
Technology, Data-Driven Insights, Industry Collaboration, Educational Data Analysis.
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FROM CULTURAL AMBASSADORS TO MORE CONFIDENT VOICES:
EVALUATING THE IMPACT OF FULBRIGHT «ENGLISH TEACHING
ASSISTANTS» IN KAZAKHSTAN

Dr. Philipp Schroeder!*, Dr. Carlos Abaunza!

'Nazarbayev University, Astana, Republic of Kazakhstan

ABSTRACT

This presentation shares findings from a mixed-methods impact evaluation of the
Fulbright English Teaching Assistant (ETA) program in Kazakhstan, examining the
program’s influence on host institutions and local communities. Combining qualitative
case studies and a quantitative survey, the study assesses the ETAs’ contributions across
four key dimensions: cultural exchange, English language proficiency, educational and
professional aspirations, and long-term sustainable impact.

Qualitative data — including interviews and focus groups — reveal that ETAS act as
effective cultural ambassadors, enhancing mutual understanding and challenging
stereotypes through informal, participatory encounters. Survey data further indicate a
widespread improvement in participants’ familiarity with American cultural values, with
many reporting a shift in perception and deeper interest in intercultural engagement. A
substantial number of respondents noted progress in their ability to understand and
communicate in English, particularly in informal and conversational contexts, and
attributed these gains to ETA-led activities such as conversation clubs and student-
centered classroom practices.

Importantly, the program served as a catalyst for participants to broaden their
academic and professional horizons, encouraging aspirations for international study and
careers. However, limitations such as uneven integration within host institutions and
limited outreach beyond urban centers constrained broader transformative outcomes. The
report offers several recommendations, including greater investment in informal learning
environments, strengthened training for ETAS, support for legacy initiatives, and
improved coordination between ETASs and host institutions.

The study contributes to wider discussions on educational diplomacy and cultural
exchange, providing actionable insights for enhancing the effectiveness and sustainability
of international teaching assistant programs.

Keywords: Educational Diplomacy, Cultural Exchange, Language Proficiency,
Informal Learning, Impact Evaluation.
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HOW DOES CLIL INFLUENCE HIGH-ACHIEVING AND LOW-ACHIEVING
STUDENTS IN SCIENCE CLASSROOMS? : A COMPARATIVE ANALYSIS

D. Seksembayeva
SDU University, Kaskelen, Republic of Kazakhstan

ABSTRACT

The study explores how Content and Language Integrated Learning (CLIL)
influences academic performances of high- and low-achieving students in secondary
science classrooms. The main objective was to assess the effect of the approach on
learning outcomes and development of higher-order thinking skills of students with
different academic levels. Moreover, the study fills the gap in differentiated instruction by
applying the CLIL to mixed-ability chemistry class — the aspect that is still underexplored
in science education.

During the quasi-experimental research 28 ninth grade students were divided into
control and experimental, and high- and low-achieving groups. Both studied «Elements
and Compounds of Group 14 and 15» chemistry topic with the biology integration. Pre-
and post-tests allowed us to collect quantitative data which was then analyzed using the
descriptive statistics, percentage improvement, and performance by three-leveled
questions. The experiment that took 6 science lessons in 3 weeks was designed to ensure
sufficient exposure to the CLIL approach for reliable comparison.

Results revealed that low-achieving students of the experimental group benefited
the most from the CLIL approach especially in solving advanced-level questions.
However, high-achieving students of the control group showed decline in their academic
performance. The results suggest that CLIL influences both content knowledge and
language and critical thinking of mostly low-achieving students.

The research contributes to inclusive education and sustainable development by
providing evidence that targeted instructional approaches like CLIL can reduce learning
disparities by supporting underperforming students in science classes. Even though high-
achievers didn’t improve their test scores, they still gained 21st-century competencies,
such as problem-solving and critical thinking, essential for long-term sustainable
societies. This approach has also revealed that one can provide equity in education
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ensuring that all learners have the tools they need to grow, instead of equal treatment for
all.

Keywords: Science education, CLIL, differentiated instructions, academic
achievement, secondary school.
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INTEGRATING CLIL IN ZOOLOGY LAB CLASSES: ENHANCING STUDENT
LEARNING AND LANGUAGE PROFICIENCY

Sh. Dumanbek*, M. Satayev!
1SDU university, Kaskelen, Republic of Kazakhstan

ABSTRACT

This study explores the integration of Content and Language Integrated Learning
(CLIL) methodology into undergraduate zoology laboratory classes as an innovative
approach to enhance both biological knowledge and English language competence. The
primary objective is to determine whether learning both content and a foreign language
promotes a better understanding of zoology concepts and the academic progress of
students compared to traditional teaching approaches.

In this experimental study, a sample of 70 first-year biology students was divided
into experimental (taught using the CLIL method) and control (receiving traditional
instruction) groups and participated in a 2-month-long intervention, during which
laboratory instructions, discussions, and assignments were conducted using the CLIL
method. Pre- and post-tests with multiple-choice questions were used to evaluate content
mastery and language development. According to the analysis of results, students in the
experimental group showed higher academic performance and greater development of
scientific communication skills than control group students. This study contributes to
innovative educational practices by promoting interdisciplinary skill development and
supports the broader goal of enhancing educational quality, indirectly contributing to
sustainable development.

Keywords: CLIL, zoology, biology, science, laboratory, students, language,
terminology.
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THE IMPACT OF INQUIRY-BASED LEARNING ON TENTH-GRADE
STUDENTS’ ACADEMIC ACHIEVEMENT IN BIOLOGY

A. Bekbolat
Kazakh State Women's Pedagogical University, Almaty, Republic of Kazakhstan

ABSTRACT

The purpose of this study was to investigate the effects of the inquiry-based learning
method on students' academic achievement in biology. Specifically, the study aimed to
answer the research question: «How does inquiry-based learning, implemented through
the 5E instructional model, affect the academic performance of tenth-grade students in
biology?». A total of 44 tenth-grade students from three different classes in a secondary
school participated in the study. Two classes were assigned as experimental groups, while
the third class served as the control group. The students in the experimental groups were
taught using the 5E instructional model (Engage, Explore, Explain, Elaborate, Evaluate),
which supports inquiry-based learning through student-centered activities such as
research projects, laboratory experiments, group discussions, and real-life problem-
solving tasks. In contrast, the control group received instruction through traditional
teacher-centered methods, including lectures, textbook exercises, and direct explanation.
To assess the effectiveness of the inquiry-based learning method, a biology achievement
test was administered as both a pre-test and a post-test to all students in the experimental
and control groups. In addition to quantitative data, classroom observations and students’
written reflections were collected to explore their engagement and attitudes toward
learning. Quantitative data were analyzed using descriptive statistics and paired-sample t-
tests to compare pre- and post-test scores between groups. The findings showed that
students in the experimental groups achieved significantly higher scores than those in the
control group. Moreover, the experimental group students demonstrated greater interest
in biology, enhanced critical thinking, and more active participation during lessons. These
results suggest that the 5E model of inquiry-based learning can positively influence
academic achievement and offers an effective approach for teaching biology in secondary
education.

Keywords: Inquiry-based learning, 5E instructional model, academic achievement,
active learning, student-centered instruction.
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XUMMSHBI OKBITY JTAFBI "KAHAIIBLJIABIKKA )KETEJJEMTIH
NHHOBALNUAJBIK TEXHOJIOT'UAJIAPABIH POJII

A. Capoarpict*, X. Ubuimasl, I'. Bexenona®
1SDU University, Kackenen, Kazakcran Pecry6nukacel

AHJIATIIA
biniM Oepyae MHHOBAIMSUIBIK TEXHOJOTHSIIAPABI KOJIJIAHY dJieM OOWBIHIIA OKBITY
IPOIIECIH JaMBITYIa MaHBI3 bl POJT aTKApPaIbl.

3epmmeyoiy necizei maxcamoi — 2019-2025 xpuinap apanbIFblHIA JKapUsJIaHFaH
OTaHJIBIK JKOHE IIETENAIK 15 FhUIBIMU MaKaiara canayiblK Tajay ’*acay apKbUIbl XUMUs
MOHIH OKBITY K€31HJI€ MHHOBAIMSIIBIK TEXHOJIOTHSUIAPBIH OKYIIBUIAPABIH BIHTAChl MEH
OeJICeHAUTITIHE BIKIAIBIH aHBIKTAY OOJIBIN TaObLIA b

3epmmeyoiy o3exkminici MeH JicaHaublioviebl — OUTliM  Oepy cajachkIHAA
MHHOBAITUSUIIBIK TEXHOJIOTUSIAPIbIH KAPKBIHBI JaMybl MEH OJIApJBIH OKY >KyHeciHaeri
KYHABUIBIFBIH TYPAKThI IaMy KOHTEKCTIH/IE KapacThIpy TYPFHICHIMEH OaiIaHBICTHI.

Kanawvinovievr — BUPTYyaabl 3epTXaHanapabl, TeiMUDHUKAIIUSHBI KOHE OHJIANH
iatopmanap/sl Koca alFaHia, MHHOBAIUSIIBIK TEXHOJIOTUSIIAPAbl XUMHUS cabaKTapbiHA
TUIM/JI1 HHTETpaIUsIayabl )KYHeISHIIPYAl carmaibl Ma3MYHJIBIK TaJJIay 9JIiCTePl apKbLIbI
KOJ OKeTKi3yre OoJyiaiipl, MbICAJIBI, BHUPTYyaJJbl JKOHE JKacaHAbl HWHTEIUICKTIH
MOJICKYJISIPJIBIK KYPBUIBIMIAD MEH peakiusap/blH HWMMEPCUBTI BU3YyalU3aIHsICHIH
KaMTaMmachl3 eTyzeri TpaHchopmarusckiHa Kemekrecenl. OWbIHFAa aWHAIABIPBHUIFaH
OKBITY k0HE 3]1 MoJenbaey apKpUlbl OCICEHAUTIK TIeH HHTEPAKTUBTI OKBITYFa Maliachl
6onanpl. Kacaunaer uatemextnen (JKIM) sxympic icTeiTid miatdopmanap OeriMaenTeH
Kepi OailylaHbIC XKoHE OCHIMIENTeH OKBITY TOCUIAEPl apKbUIbI XUMUSIIBIK OUTiM Oepyni
KEKETCHAIPY/1 )KOHE TYPAKTHUIBIKTHI KAMTAaMachl3 €Te/Il.

3epmmey memoodonoeuacer  Google Scholar mmatdopmaceiHan —TaHIaTFaH
MakaJiajap HETI31H/I€ CammalblK, TAKBIPHINITHIK TAIIAY 9/1iC1 KOJIAaH/IbI.

Homuoce  OoiiblHwa,  VHHOBAIMSUIBIK  TEXHOJOTHSUIAP  OKYIIBUIAPIBIH
OCJICEHIUTITIH apTTHIPHITN, CHIHU OIIay KaOUIeTIH JaMbITyFa MYMKIHIIK OepeTiHi
aHbIKTTIBl. COHBIMEH KOca, OV 3aMaHayW TEXHOJIOTHSIAp OKYIIbIFa OarbITTalIFaH
MHTEPAKTUBTI OKY OPTACBhIH KaJbINTacThIpyFa cenTirid Tturizenl. Kapacteipbuiran 15
MakKajiaHbl Tajjaay OapbIChIHAA XKW1 KE3JIECKeH TaKbIpbIN- «MoTuBanus» (14%). byn
KOPCETKIIN OKYIIBUIAPABIH KBI3BIFYIIBUIBIFBIH  apPTTHIpYJa IUQPIBIK KYpalaapbiH
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MaHbI3bl XKOFaphl €KeHIH Kopcereal. COHbIMEH KaTap, «MHHOBAIMSUIIBIK OKBITY 9/1ICTEPI»
(10%), «oxymbumapasia 0enacenauniri» (10%) xone «oencenal okbITy» (10%) cUSIKTBI
TaKbIPBIITAp Jla KUl Ke3aecell. bya Kazipri OKbITY YIEpICIHAE ISCTYpJl TocUIIep/l
KaHAIIbUI CTPATETUsJIapMEH aJIMacThIpyFa JEreH TYPAKThl KbI3BIFYIIBUIBIK Oap €KEHIH
nonenneial. ConpiMeH Koca, OutiM Oepy Ke31HJer HOTUKENEPiH KaKcapTy MaKCaThIH/IA
MHHOBAIMSJIBIK TEXHOJOTHSIAPbl NEAarorukaiblK MaKcaTTapMeH OailslaHbICTBIPY
KKETTUTIr atan eTuiai. bys Tocin 6U1iM canachlH apTThIpyFa OH 9Cep €Te/Il.

Typakmer oamyza KOcKaH yaeci — UHHOBAUUSIIBIK TEXHOJOTHAJIAP MHKIIO3UBTI,
KOJDKETIM/II, SKOJOTHMSJIBIK Ta3a apl Kayirnci3 OutiM Oepy opTachlH KYpyFa MYMKIHAIK
oepeni.

byn wmarepuannblk pecypcTapiAblH KOJJAHBUIYBIH a3aiTyFa, COHBIMEH KoOca
HOTIDKECIHIE canaibl OUTiM OUTIM allyFa KOJ KEeTKI3yre >Karaail xacaiasl. byn TypakTsl
namyabsiH BY Y -HBIH HET13r1 MakcaTTapbIMEH cail KeJei.

Tytiin co30ep: MOTHBALMS, XMUMHSHBI OKBITY, MHHOBALMSIIBIK TEXHOJOTHUsIAp,
BUPTYaJbl 3epTXaHa, reiMuduKanys, oHIaiH-maaThopma, TYPaKThl JaMy.

KIPICIIE

Mocesienin  Koibutybl. [llanreiMOexkoBa, Cwmarmmii, KamumikaHoBa koHe
CyneiimenoBa (2024) ailTelll KETKEHJEH, Ke3-KeJIreH OuIiM Oepy KyHeciHae aocTypi
KOHE WHHOBAIIMSIIBIK OICTEpAl yiuecTipinOipikrepce, OJ OKbITyAa CTYACHTTIH
MOTHBAIIMACHI YIIIH €peKIlle pes aTkapaibl, ce0eOdi OyJI KapKbIHABI ©3repil »KaTKaH
oneme KY3BIPETTLIIKTEeP/ I uUIrepiieTy  yuIiH KEePEeKTI KeIlIeH 11 OKY
YACPICIHKANBITITACTRIPABl. Ocipece, XUMHS TOHIH OKBITYJa TEXHOJOTHSIApIbl €HI13y
epekiie MoHre wue, cebebi Makunne men Oiienunn (2024) olbIHIIA, BUPTYaJIIbI
3epTXaHallap MEH MOJENbICYJEP «OKAChUT XUMHSHBD) MEHIEpY KOJBIH >KCHUIIETE/I].
ConbpiMeH Katap, MOparumoB (2023) artam eTKeHjCH, HHTEPAKTUBTI OKBITY 9JICTEpiHE
KBI3BIFYIIBIIBIK YJIFAlO/Ia, OWTKEHI Ojlap CTYISHTTEPAiH ©3IHIIe AaMYybIH JKOHE CHIHU
oiyray KaOUIeTTepiH JaMbITA/IbI.

MakananblH MakcaTbl — XUMHSHBI OKBITyIa MHQPPIBIK TEXHOJOTHIIAPIbI
WHTETpalMsAiay >KOHIHJET1 Ka3ipri FRUIBIMU 3€pTTEYJIepre camaiblK Moy *kacay. bixim
Oepy cajachIHAAFBI, 9Cipece XUMHUS MOHI OOMBIHIIIA HHHOBAIIUSIIBIK OKBITY dJIICTepIMEH
OailIaHbICTBI HETI3T1 TEPMHUHAECP MEH YFBhIMIAp KapacTwipbuiafbl. Ochl 3epTTEyiepii
TaNnay apKpUIbl MUQPPIBIK XUMHSUIBIK OUTIM Oepyderi Heri3ri ypaicTep MEH >KaHa
OarpITTap alKBIHIATAIB.

MoceneHiH ©3€KTi eKeHIH aiiTa KeTy Kepek, cebebi Ka3ipri HHHOBAIMS 3aMaHbIH/A
OuriM Oepy MeEH TEXHOJOTHUSHBI MHTETpalusigay MaHBI3IbI, opl CTYACHTTEPAIH
MOTHUBAIUASICHl MEH KbI3bIFYIIBUIBIFBIH KOFAITHII ajiMayAa YIKeH pei oHaiabl. AKT-HbI
(aKmapaTThIK-KOMMYHUKAIUSIBIK ~ TEXHOJOTHsUIap/bl) OuliM  Oepyne  €Hrizy —
CTYICHTTEP/IIH JePOECTIT1H XKOHE ChIHU OMJIaybIH JAMBITYIaFbl TANTHIPMAC KYpasl OO0JIbIT
tabbutaabl (CanbikoB xxoHe UtpHaurosa, 2019). Ockiran opait, na Cuiba (2021) y3aikci3
OUTIM anmyAblH KAHIIAJIBIKTBI MaHBI3bl JKOFAphl €KEHIH aTam KeTTi, OV 3 Ke3eriHge
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UUPIABIK JaFabIapAbl TYPAKThI TYPAE Y3AIKCI3 UIrepuieTyiH Taman ereni. byridri
KYHJIET1 TEXHOJOrusiap — MOOWIbJIl OKBITY, OHJaWH IuiaTdopmanap KoHE
reiimuuKams — OKy YJAEpiCiHle OpblHBI Toamac pen atkapaasl (KypOonosa, 2022).
Mpeicanra kentipcek, AnbbOamraBu MeH ©On baraitHex (2020) Google Classroom
aThopMachiH KOJIJITaHy U PIBIK WHHOBaUSIIAP bl ou1IM oepymeH
MHTErpauusachieoylp KeHuinereTiHiH kepcerenl. ConbiMeH Katap, Kiopec xoHe
Ocnanbg (2023) aiiTybIHIIA, >KApaThUIBICTAHY cabakTapblH THIMAI OKBITY YUIIIH
CTYJIEHTTEP/IIH O€JICEeHAUTIK JEHIeHIH UIrepuIeTeTIH HHTEPAKTUBTI TOCUIAEPAl KOIJaHy
kepek. CTyIeHT MOTHUBANMACHI OJAPABIH OKY OKETICTIKTepIHJE MICHIylli pe
aTKapaTbiHbIH eckepy kepek (MuBexun & Pamxabuan, 2020). Jlereamen, Cyoo xoHE
Oackanap (2024) kepceTkeH e, TEXHOJIOTUsIap MOTUBALUSHbBI apTThIpa J1a, KEepiCiHIIe
TOMEHJIETE Jie ajajbl, ce0eO1 oap OHBIH KOHUIIH OacKa KaKKa ayblll KeTylHe 0acThl ce0ert
60mysl MymMKiH. OcbiFaH 0alIaHBICTBI, OKY YAEpICiHIe TEXHOIOTHSIAPAbI KOJIIaHYIbIH
TUIM1, 9p1 OaCThl CTpaTErHsUIapbhlH d3IpJey Kepek, OyJl OJlapAblH KarbIMCBI3 9CEpiH
a3alThIMN, TEK >KaFbIMJIbl 9CEPIiH OaphIHILA APTTHIPYFa MYMKIHJIK Oepei.

3epTTey cypakrTapsbi:

— XWMUSHBI OKBITYJIaFbl MUQPPILIK WHHOBAIIUSJIAPFA apHAJIFaH Ka3ipri FhUIBIMHU
Makajagap MEH 3epTTeyJiep/l TepeH Tayjay;

— VIHHOBaLMSUIIBIK TEXHOJIOTHSIIAPFa KATBICTHI HET13T'1 YFBIMIAp MEH TEPMUHIEPII
aHBIKTAY;

— OcBbl TakpIpBIITHl dp1 Kapail 3epTTey YIIIH MEePCIEeKTUBAIBIK OarbITTapIbl
Oenriney koHe 3epTTeyre YChIHBICTap Oepy.

byn 3eprrey umM@piblK TEXHOJOTHSJIAPIBIH OKY YHAEpIiCiH Kamal jkakcapra
aJaTBIHBIH TYCIHYTe KOMEKTECe/ [l )KOHE OKBITYIIBIIApFa oap bl TOKipuOeae KonaaHyra
OoJaThIHal HAKThI YCHIHBICTAP Oepe/i.

HManeaneme. Koporkona (2022) aifTkanaai, JocTypai OuUtiM Oepy aaicTepi Kazipri
CTYICHTTEP/IIH KaKCETTUIIKTEpIHE MYJAEM ColKec Kenmeii, cebebi onap mupibiK
TEXHOJIOTUSJIApFa JaFAblIaHFaH. TeXHONOTHSIAPABIH J>KeJen Jamybl JKaFJalblHa
BUPTYaJJbl IIBIHAWBUIBIK, OWBIH IIATGOpMaNapbl >KOHE OHJAWH KypcTap CHSIKTHI
WHHOBAIUSIJIBIK TOCUIIEP CTYJAEHTTEPIIH MOTUBAIMSICHIH apTThIPYy/la MaHBI3bI KypajFa
aitHamyna. byn Tocunmep OKy yAepiciH KbI3BIKTBI, opi MHTEPAaKTHBTI eTeni. [lerenmen,
OJIap/IbIH MOTHBAIIMSIFA BIKIAIBI I JI€ KETKUTIKTI AeHreine 3eprrenmereH (MBaHosa,
2023). Ocwl makana TUGPIBIK TEXHOJIOTHUSIAP, BUPTYAIIbl 3epTXaHajap, OHJIANH
miaThopMagapAblH, XUMHS TOHIHIAETT CTYACHTTEPAIH MOTHBAIMACHIHA  OCEpiH
KapacThIPhIN ©Teli. by Tocinaep XuMus oHIHE JEeTeH KbI3BIFYITBUTBIKTHI aPTTHIPHIT KaHA
KOWMai, CBIHM OMJIay JCHICHiH JaMbITyFa KOMEKTECEIi.

Kazipri Oimim Oepy Ky#eci KapKbIHABI ©3repil KaTKaH TEXHOJOTHUSIIBIK
xaraainapra Oeitimaenyai tanan eteal. CTyIeHTTepIH MOTUBALMICHI OKY YAEpICIHIE
OacTbl peJsl aTkapaabl, Oipak IoCTYpJii omicTep UUQPPIBIK ACHrelIe YPHaKThIH
KaKETTUTIKTEPIH XMl KaHaraTTaHAbIpMaabl. I'eiiMudukaiys, BUPTyalabl MBIHANBUIBIK
KOHE OHJIAH KypCTap CHSIKTHI MHHOBAIVUIBIK TEXHOJOTHSIAP CTYACHTTEPIIH OKY
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YAEpICIHE JETreH KbI3bIFYIIBUIBIFBIH apTTHIPBIN, OJApAbIH YATEpIMIH SKaKcapTyFa
MYMKiHIIK Oepeni, Oyn Typanbl [llanreimOekoBa, Cmarnmii, KamumkaHoBa XoHe
CyneiimenoBa (2024) 3epTTeyiH/ie KOPCETUITEH.

binim 6epyaid uudpraanysl OKy yaepiciH KOJKETIMA1 api OapbiHILA KbI3bIKTHI €Te
Tyceni. Anaiia OyJ1 TEXHOJIOTUsIapAbIH MOTUBALIUSFA 9CEP1, 9CIpece XUMHUS TOHIH OKBITY
KOHTEKCTIHJIE, dJI1 JIe TePEHIPEK 3epTTeyal KaxeT erefl. Typii TeXHOJOrusIapablH OKY
MpoIieciHe Kajal ocep eTETIHIH JKOHE 0JIap bl MHTErpalusiiayra KaHaan rmeaarorukainbik
CTpaTerusiap TUIMJ1 €KE€HIH TYCIHY MaHbI3bl OOJbIN TaObUIabl. 3€PTTEY HOTHXKENIEPI
Ou1iM Oepy TOXKIpUOECIH KETUIAIPYre *KoHe XUMHUSI MOHIHIE MOTUBALIMS MEH YJrepiMi
apTThIPATHIH SJICTEPAl THIMAI MaljananyFa CeNnTirid Turizyl MyMkid. Con ceGenTeH fe,
Oyl 10Ny TEXHOJOTHSUIAPJABIH CTYJEHTTEpAIH MOTHBAIMSAChIHA OCEpIH Tayjayra
OarbITTANbIN, OKbITYa UUQPABIK Kypangapabl THIMAI MaiianaHyFa KaTbICThI
YCBIHBICTapP IbIYCHIHAIBI.

HEI'I3I'T BOJIM

IJneouerrepre mouay. Lens men Tsuzuki (2005) 6urim Oepy >kyiecinae imiKi
MOTHBAIIUSl MEH MaKCaTKa YMTBUIYIIBLUIBIKTBIH MAaHBI3bUIBIFBIHA Ha3ap ayaapabl.
KacecmipiMaik Ke3eHJ€ OKYyIIbIIap ©37epIHIH aKaJeMHSIIBIK kKoHE KOciOM OoJaliarsl
Typalibl oijiaHa OacTaiifpl, OWI OUTIM OEpyiH 1IIKI KOHE MPAKTUKAIBIK KYHIBUIBIFBIH
apTThIpajbl. OMIUPHUKAIBIK 3€pTTEyJIEp MOTHBAIUSl CaMaChIHBIH OKYy TOpTiOl MEH
Ta0aHIBUIBIKKA 9CEp €TETIHIH KOpCeTe/Il.

Magwilang (2016) xuM#us TIOHIHJIETI KOHTEKCTKE OaFBITTalIFaH OJICTIH FHUIBIMH
YFBIMJIAP]IBI OMIPJIIK KaFaaitapMeH OaiJIaHbICTRIpYFa KOMEKTECETIHIH, OYJI 63 KE€3€T1H Ie
CTYJICHTTEP/I1H cabaKKa JIeTeH MOTHBAILMSIChI MEH YJIT€PIMiH KaKCapTATHIHBIH aTar OTe/Il.
Hofverberg (2020) »keTicTiKKe KTy MaKCaTTapbIHbIH XUMHS ITOHIHACT1 MOTHUBAIUS MEH
OKY JKETICTIKTepiHe Kamail ocep ereriHiH 3eprreiiai. An Tsankov (2012) xumwusima
IPOOJIEMAIIBIK OKBITYIBIH MOTHUBAIIUSHBI apTTHIPYAAFhI QJICYETIH KapacThIpabl.

Gambari >xoHe oHbIH opinTecTepi (2016) KOMIBIOTEPIIK TEXHOJIOTHSIAPIBI
KOJJIaHy CTYJEHTTEepJlIH MOTHBAIMSCHIHA OH 9cep ETEeTIHIH Kepceremi. Yao (2023)
HKCIIEPUMEHTTIK OKBITY/IBIH XUMUSHBI TEPEH TYCIHYT'€ THIM/I1 €KeHIH aiiTa OTBIPHII, OipaK
COHBIMEH KaTap Kayilnci3fiK MeH pecypCTapblH JKETICICYIIUIIr CUAKTHI MOCENIeNepaiH
Oap ekeHiH eckepreil. by mocenenepai menryae BUpTyaiasl Iiatrgopmanap TanTepMac
mremnrimM 0oJ1a ajaabl.

XVUMHUSHBI OKBITYJaFbl MHHOBAIMSUIBIK KY3BIPETTUTIK JkKahaHIBIK Mocemnenepai
wenryne, acipece bY ¥-ubiH TypakTel namy makcatrtapsl (TIM) KoHTEKCTIHAE, MaHbI3bI
pen atkapaawl (Aris xoHe T.0., 2025). 3eprTreynep KOPCETKEHIEH, CTyAEHTTEp/e
WHHOBAIMSJIBIK KAOUTETTepl MaMbITy YIIIH THICTI OKY OPTAChIH KaJbITACTHIPY JKOHE
Y3IIKC13 O€JICEHAI0KBITY/IbI KAMTaMacChI3 €Ty KaKeT.

XWUMUS callachIHAAFbl KOCIIKEPJIIK TOCUIAEP OKBITYABIH IIeKapachlH KEHEWTII,
FBUIBIMH >KaHAJIBIKTapIbl KOMMEpUMIaHAbIpyFa bIKnan eresl (Jennifer xoHe Oackanap,
2022). XuMuUAHBI OKBITYJaFbl WHHOBAIMSJIBIK oficTepai Oaramayra apHanran CTIV
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(Chemistry Teaching Innovations Validation) kypanel (Sanchez, 2025) ¢aun-kiacc,
reiMuuKanys KOHE BUPTYaJAbl 3€pTXaHAIAp CHIKTHl TOCUIAEPAl THIMI1 Oaranayra
MYMKIHIK Oepeai. byt opicTep cTyaeHTTep/1iH OeICeH Il KaThICYbIH apTTHIPHII, OJapAbIH
CBhIHU OMJIay KaOUIeTiH KajslnTacTeipyFabiknan ereni (Shukla, 2024; Mathew, 2024).

Sinaga, Situmorang >xone Hutabarat (2019) uHTEepakTHUBTI B3JEMEHTTEp MEH
MYJIBTUMEIMAHbl KaMTHUTBIH TariChblpMaiapra HETI3JENreH OKY pecypcTapbl apKblJIbl
OKYWIBUIApABIH ~ OLTIMIH  KakcapTKaH. HoTmkeciHae  HAKCIEPUMEHTTIK  TOMNTHIH
KepCceTKIITepl OaKkplIay TOOBIMEH CaJbICTBIPFAaH/Ia AKOFaphl OOJIFaH Jecell.

Situmorang, Purba »xone Silaban (2020) xumwusi cabarbiHa apHaJIFaH >KOOAJBIK
OarbITTaFbl PECYPCTHIH OEJICEH I OKBITY/Ia TUIMJ1 €KEHIH AdJenae/l. Aris KoHE OHBIH
opintectepi (2025) XuMUSHBI OKBITY/1a IIBIFAPMAIIBUIBIKThI 1aMbITy1a AKT-HbIH peiH,
connaii-ak ChemDraw xone Chem3D cUAKTBI XMMUSUIIBIK BU3YyaJIU3alis Kypajaaapbl MEH
ANEKTPOHBI MOAYIBAEP/I1H KOJAAHBLUTYBIH TEPEH 3€PTTEH 1.

Zhu (2024 ) UHHOBAITUSIIBIK 9ICTEP/I1 OKBITY KOHE MYJIbTUMEINAHBI OKY ITPOIIECIHE
CHT'i3y OpTa MEKTEIl OKYIIbLIAPBIHBIH XMMHS MOHIHE JCTCH KbI3bIFYIIBUIBIFBIH apTThIPa
anaTelHbIH atan oTexl. Hofstein men Mamlok-Naaman (2011) xumusira JereH OH
KO3KapacThl KaKcapTyra OarbITTalfaH, IOHAI ©MIpMEH OaiJIaHBICTHIPATBIH JKOHE
reHepIIiK akTopaapabl eCKepeTiH oaicTep i yehiHaAbl. Singhal skoHe OHBIH opinTecTepi
(2012) mosexkymalblK KYPbUIBIMAAPIBI KOpPCETy YIIIH KeHEHUTUIreH mmbIHABIK (AR)
TEXHOJIOTHUSCHI apKbLJIbl XUMUSHBI BU3YyaTU3alUsUIayAbIH TUIMIUIITTH KOPCETEe/I1.

Metononorusi. 3eprrey amu3aiinpl. bepinren Makanazga KOWbUIFAH CypakKTapra
k)ayan Oepy YIIiH 013 camayiblK 3epTTey 9MICIH KOJIAH/IBIK, SIFHH TaKbIPBIIITHIH OPTYPJIi
KbIpJIAPBIH TEPEH TaJlJaFaH FhUTBIMU MaKaiajapabl TEPEH Tajaar, oJlapabl 3epTTeaiK. by
yZAepic apHaiibl KecTe TYpPIHIE YCHIHBUIFaH, OHJAa KapacThIPhUIFAH Makaiajap, OJlapAblH
HEri3ri ce3zepl MeH O0acThl YFBIMAApPhl KepceTuIreH. MyHmail KecTe akmaparThl
XKyHeneyre )koHe KypbUIbIMIayFa KOMEKTECe I, Ka3ipri 3epTTey OarbITTapbl MEH HET13r1
YpaicTepii )KaKChIpaK TYCIHYT€ MYMKIHIIK Oepe/.

JepexTepai :xkunHay. Axnapartel okmHay ymiH 013 Google  Scholar
maTgopMachiHAa KapusJIaHFaH 3aMaHayHW FhUIBIMH Makanaiapabl TaHgaablk. Cebebi
TEXHOJIOTHUSIIAP YHEMI1 IaMBITI, )KaHAPBIIT OTHIPAJIbI, COHIBIKTAH OYJI 3epTTEyTre TeK Ka3ipri
yaKbITTa ©3€KTi OOJBINT TaOBUIATHIH COHFBI €HOCKTEp eHrizinmi. MyHaai Tocir mudpibiK
TEXHOJIOTHSATIAP CalachlHIAFbl 3aMaHayH TPEHATEP MEH JKETICTIKTepai Oaxpuiayra
MYMKIHJIIK Oepei.

1-xecTene TaHAaNFaH MaKaJlalapAblH Ti3iMi, OJApAbIH aBTOPJAphl MEH HETI3Tri
ce3nepi KepceriuireH. byn KinT ce3mep 3epTTeyiepine KapacThIpbUIFAH HETI3Ti
TaKBIPBITITAD MEH HICSIIapAbl CUIATTalabl. OpOip KON KeKe eHOeKTI Ouumipesni xKoHe
OHBIH  KypaMblHA  MOTHBAalWs, WHHOBAIMS, OCJCEHAI  OKBITY, aKMapaTThIK
TEXHOJIOTHSTIAPbI KOJIAaHY KoHE XUMHSHBI OKBITY MEH OUTiM Oepy cajlachlHa KaTBICTHI
0acka Jma MaHbI3bI YFeIMAAp Kipeni. byn kecte akmaparTsl kyieney Kypajibl peTiHIe
KbI3MET aTKapaJbl >KOHE OCbl cajajarbl 3epTTeylepliH MaHbI3Jbl 9pi  O3€KTi
TaKbIPBINTAPBIH OUTIN TAHYFa KOMEKTECEI1.
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Kecte 1 — Makananap MeH KUIT CO3/Ep

Ne  Astopaap Kiar ce3nep
1 Lens, W., & Tsuzuki, M. (2005) MOTI‘I/IBaH'I/ISI, Bonamakka Oarmap, MaHcanTel J1aMBITY,
BinimaeritaObic
2 Hofverberg, A. (2020) MoTuanus, XericTikke KETYMaKCATTapEl, ChbIHBIN OPTACHI,
XuMUSHBI OKBITY, CTYIEHT KETICTIT1
3 Tsankov, N. S. (2012) [IpoGnemansik OKbITY, MoTHBaIu, XI/IMI/IS{HFI. OKBITY,
Kopmaran opta reutbiMaapsl, CTyeHT OeJICeHauTir
4 Gambari, I. A., xomer.6. (2016) Komnerotepiik  OKbITY, MOTI/IBaH.I/Iff,. [MudprblK  OKBITY,
XuMusHbI OKbITY, CTyIeHT OeJICeHILIIr
5 Ya0, J. (2023) Toxipubenik OKBITY, WunoBamus,  Opra  Outim,
[IpakTukanbIKOETCEHIUTIK, XUMHSIHBI OKBITY
6 Aris, N. M., oHe 1.6, (2025) I/I.HI.-IOBaHI/IS{J'IBIK Ky3blpeT, Okyoprachl, XUMHUSHBI OKBITY,
binimpedopmacer, Capaniibl kKe3Kapach
v Jennifer G. A., xoHer.6. (2022) XumusaHel okbITy, Kocinkepiik, [IIsiHalibr eMIpiTik KOJaHy,
NunoBanus, KoMmMmepuusiimanasipy
8 Sanchez, J. M. (2025) I/IHHOBaI_Ill/If‘{, QKLITy onicrepi, baramay xypanbl, XUMHUSHBI
OKBITY, bimiMi eniey
9 Shukla, Y. (2024) HHHOBagHﬂHLIK OKBITY, CDJ'II/IHHCI[-.KJ'.Ia.CC, ['eiimudukarms,
bencenni kareicy, CTyaeHT OeJICeHILTIT1
10 Mathew, A. (2024) bencenai okpITY, 'B‘lp'.]'IeCKeH OKbITYy, [IpoOeManbiK OKBITY,
Crynent 6encenauniri, Xumus
11 Sinaga, M., xome .6. (2019) VHHOBaNMSUTBIK OKBITY, XHMgﬂHLIoKLITy, CTyneHT Ky3bIpeTi,
MynbsTumenua, UutepakTuBTipecypcrap
Situmorang, M., xoHer.0. XoOanblk OKbITY, bencenni oxeity, OKy HOTHXeCI,
12 R
(2020) Crynentoencenautiri, XuMus
13 Zhu, Y. (2024) I/IHHOBaI_II/ISIJ'ILIK' OKBITY, AKMapaTThIKTEXHOJIOT U,
XuMusansIKTKIprbenep, binim pedhopmacer, Opta MekTen
14 Hofstein, A., & Mamlok- Kapbim-kateinac, KpI3bIFyIIbUIbIK, XUMHSHBI  OKBITY,
Naaman, R. (2011) XKoraprsl coinbin, CTyneHT 6encenniniri, OKpITys1icTepi
15  Singhal, S., xome 1.6. (2012) Kochimma mbiaabik, UHTEpakTUBTIOKBITY, XUMUSHBI OKBITY,

MOHCKYHaHLIK BHU3yaJin3anus, BiTiMTEeXHOIOTHSICHI

Eckepty — aBTOpIapMeH KypacThIpbUIFaH
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Jepexrepai Tanaay npoueci

XUMUSHBI OKBITYJ]Ja MHHOBALMSUIBIK TEXHOJIOTUSIIAPbI KOJJAHYABIHTUIMILIITH
3epTTey MaKcaTblHJa FBUIBIMA Makajajgap MEH >KapuslaHbIMAapra Tajjay >Kypri3uiil.
Tannay G6apeicbiHIa TUPPIBIKTEXHOJOTHUSIIAPAbl EHr13yre OalIaHbICThI KU1 KE3/1€CETIH
YFBIMJIAp MEH KUIT CO3JIepACeH TYpaThIH apHaiibl kecTe (2-kecte) Kypbulabl. by kecrene
opOip KUIT CO3/AIH *allbl KeJeMJeri ylieci KepceTuireH — Oy 3epTTeyiepe KaHaan
TaKbIPBINITAD MEH OaFbITTap/IblH ©3€KT1 €KEHJIITH >KOHE KEHIHEH KapacThIPbUIATHIHBIH
aHbIKTayFa MYMKIHIIK Oepeni. MpIicaibl, «MOTHBAIlUS», «XUMHUSHBI OKBITYY,
«TE€XHOJIOTUSIHbI MHTETPALMSIIAY» CUSKTBI YFBIMIApP 3€pTTEYNepe KUl Ke3/Aecel KoHe
U PIIBIK OKBITY 9JIICTEPIHIH MAHBI3/Ibl ACTIEKTLIEP1 OOJIBIN TaObLIAbI.

Kecre 2 — XuMUSHBI OKBITYAarbl HHHOBALUAJIBIK TCXHOJOTUsJIApYA KaTbICThI KU1
KOJTAAHBUIATBIH YFBIMAAp MCH KIJIT CO3Cp

Ne KinT ce3 / ¥rpim Kuinik Yaeci(%)
1 MoTuBanus 7 14%
2 MHHOBaMSIBIKOKBITY 9/IiCTEP1 5 10%
3 XUMHUSHBI OKBITY 7 14%
4 bencenni okpITy 5 10%
5 TexHomorusmapAbIOIpiKTIpy 5 10%
6 Bupryanaeizeprxananap 3 6%

7 Omnnaitn miatgopmanap 4 8%

8 CryneHT 6enceHauTiri 5 10%
9 I'eitmudukanus 4 8%
10 HHTepakTHBTI 91icTep 5 10%

BapabiFbi: 50 100%

EckepTy — aBTOpIIapMeH KYpacThIPbUIFaH

Herisri voTmkenepi. TanmayaplH HETI3TT HOTHDKENIEpl 3€pTTEYAiH MaKcaThlHA
AP PIBIKTEXHOJIOTHSIIAPAbl XUMHUSHBI OKBITYFa CHTI3YIIH THIMAUIITIH KOHEOIapIblH
CTYJIEHTTEP/IIH MOTHUBAIMSICHIHA dCepiH Oaranmayra colikec Keleqi. OfeOueTTepre mory
BUPTYAJIIbI 3epTXaHaiap, reiMudukanys, onaaiiH 1uiatgopmanap XKoHE WHTEPAKTUBTI
omicTep  CHSKTHIMHHOBAIIMSUIBIK —~ KYpPaap  XUMUSIJIBIK ~ VFBIMIAPABI  MEHIEpY
CamachIHAPTTHIPHIN, TOHTE JEreH KbBI3BIFYIIBUIBIKTEl BIHTAIAHIBIPATEIHBIH KOPCETTI.
Conpaii-ak, TEXHOJOTHSIIAPIALI KOJJAAHY CTYASHTTEPIiH OEeJICeHMIKATHICYbIHA BIKIAT
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€TETIH, XKEeKe KaKETTUIIKTepre OediMaeneTiH OuUliM OepyopTachlH KajbIITaCThIPATHIHBI
aHbpIKTaNAbl. LudpaslKk KypangaprnpakTUKaNbIK OKBITYIbIH MYMKIHIIKTEPIH KEHEWTIm,
©31HIK JKYMBICTBIKEHUIIETE 1 )KOHE ChIHU OMnaybl AambiTaibl. COHbIMEH KaTap, Oy
TEeXHOJIOTHsIIAp Ka3ipri Ou1iM Oepy TajanTapbiHa cail Kejeal ®oHe AICTYPIIl OKbITY MEH
UU@PABIK YPHAKTBIH KaXETTUIIKTEPl apachlHJArbl alIIAKTBIKTBI OIOFa OapbIHIIA
KOMET1H Turizefl. Anaija, Tanmay OapbIChlHIa KelOip Mocenenep 1€ aHbIKTaJIbI:
TEXHOJIOTUSAFa KOJDKETIMIUIIKTIH OIpkenki 0onMaybl, KOTHUTUBTIK >KYKTEMEHIH apTybl
KOHE MYFamIMAEpiH >KaHa ofictepre yiHpeHy KepekTiri. COHIBIKTaH UUQPIBIK
KypajaapJbl TEHrepiMl opi THIMJI Maijaiany MaHbI3bI, Oy OutiM Oepy camachiH
apTThipyra cenTirin Turidedl. JKanmel anranga, Tangay HOTWXKENIEpl IUQPIIBIK
MHHOBAIMSTIAPIbIH Ka3ipri XUMUSHBI OKBITY/Ia MaHBI3bI POJ aTKApaThIHBIH PACTANIBI.
Omnap y3aik ToxipuOenepal 931pJieyaiH Heri3l OOoJIbIN TaObLIa bl XKOHE OChI canaaa api
Kapai 1aMyIbIH OaFbITTaphIH aHBIKTAyFa KOMEKTECEe/II.

TypakTbl gamy nponeciHe KOCKaH yJieci. XUMHUSHBI OKBITYAAFbl LUQPPIIBIK
MHHOBAIMsIAp TYPAKTHI IaMyJlbl KAMTaMachl3 eTy/ie MaHbI3/Ibl POJI aTKapalbl, OHTKEHI
ojap OutiM Gepyai THIMAIpEK dp1 KoJkeTiMIl ereni. Kazipri 3amMaHfbl TEXHOJIOTHsIIAP
KOFaMHBIH TaJlalTapblHA jkKayan Oepeii: FRUIBIMABI YHEMI jKaHapTy, JKaHa oJicTep MeH
KypaJijap/ibl €Hr13y KaXKeTTIr TyblHAayna. TeXHOIoTusIapAblH 9Cepl €H aJIIbIMEH OKbITY
OICTEPiHIH ©3TepyIHEeH KopiHeal. AKIapaTThIK-KOMMYHHUKAIMSIIBIK TEXHOJIOTUSIAPIbI
(AKT) maitmanany CTyIEHTTEpJiH MOTHBALUSICHIH apTTHIPBIN, OUTIM Oepy MpOIeCiHIH
camachlH KakcapTaJbl. MbIcasbl, BUPTYabl 3epTXaHaIap MEH OHJIAiH ruiatdopmanap
CTYyICHTTEpre TOXKIPUOETIK TanchipMaiapabl Kayilnci3 J>KOHEe THIMAI OpbIHAayFa
MYMKiHAIK Oepeni. by Teopus MeH ToxipuOe apachIHIarbl OAMIaHBICTHI HBIFAUTAIBI,
CBIHM TaJIaybl JaMbITAIbI.

Iefimudukanus MeH OHJIAWH KypcTap CHSKTHI WHHOBAIUSJIBIK TOCULIED Jie
MaHBI3bI poi aTkapaasl. Onap OKBITYIbI KBI3BIKTHI €Till, CTYJEHTTEP/IIH OKY IpOIleciHe
yHeMi OeJIcCeH 11 KaThICYbIHA BIKIAJ eTeli. MoThBaIusl yJIrepiMre TikeJaeh acep eTel, al
mudpAbIK Kypaigap, acipece OWbIH TYPIHIET1 OJICTEp, OKYIIbUIAPABIH IOHTE JEereH
KBI3BIFYIIBUIBIFBIH aPTTHIPBIT, OUTIM JIEHreiiH KeTepyre Heri3 Oonansl. Buptyammasr
3epTXaHallap MEH OHJIalH Tuiatdopmarnap epexiie opbiH anasasl. Omap Kypaen XUMUSITBIK
YFBIMIAPIbl MHTEPAKTHBTI TYpAe MeHrepyre MyMmKiHIik Oepeni. CtynmeHtTep o3
OimiMaepiH ToxipubOe JKY3iHAE TEeKCepe anaabl, OV TMOHre JEreH KbI3bIFYIIBUIBIKTHI
apTTHIPHIT, FRUTBIMU OMIIAYIbI TAMBITAJIBI.

ConbiMeH KaTap, UUGPIBIK HWHHOBANFUIAp OUTIM Oepy omicTepiH Y3IIKCi3
KaHapTyFa bIHTaTaHapipanbl. Omap nOpoOieManblK  OKBITY, MYJIbTUMEIUSITBIK
MaTtepuajgap MCH HHTEPAKTHUBTI 9TICTEP CHAKTHI )KaHa TICUIACP/I1 SHTI3Y/I1 dKEHUIISTEe 1,
Oyl CTymeHTTepAiH OCJCEHIUTITIH apTTHIPBIN, ONAPJALIH CHIHM OWJAy JaFabUTapbliH
TaMbITaabl. ByJl Ka3ipri 3amMaHfbl FRUIBIMHA MIHACTTEPl IICIIe anaThlH MaMaHAap MEH
FAJTBIMIAP/IBI TaWbIHAY YIIH 6T€ MaHBI3/IbI.
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KOPBITBIHAbI MEH YCBIHBICTAP

KopeITbIHABLIAN Kenme, JKYPTi3UIreH 3epTTey XUMHUSHBI OKBITyFa MHQPIIBIK
TEXHOJIOTUSATIAPABl  CHTI3YAIH  MAaHBI3ABUIBIFBIH JKOHE  ONApIbIH  CTYACHTTEPAIH
MOTHUBAIUSICHI MEH OCJICEHIUIINHE aWTapibIKTall ocep €TEeTIHIH KepceTTi. 3amaHayu
FBUIBIMU JICPEKKO3/Iepre >KacalfaH Taljay BUPTYaIIbl 3epTXaHaiap, redMudukanus
KOHE OHJIaliH TIaTgopManap CHSIKTHI WHHOBALMSIIBIK OMICTEPAIH OKY IMPOLECIH TEK
KBI3BIKTHI €TIM KaHa KOoWMail, COHBIMEH KaTap OHBIH THUIMJUIITIH €9yip apTThIPaThIHBIH
nonenneni. Google Scholar mnardopmacbiHaH albIHFaH FBUIBIMU SKapHsIaHbIMAapFra
KYHeni Tanjay jkacay apKbUIbl XUMHUSUIBIK OuTiM Oepyni HUQpIaHIbIpyABbIH HETr13T1
ypaicTepl MeH OarbITTapbl AaMKbIHAAJBIN, OJIAPABIH dJIEyeTI MEH OKY YJepiCiH
KETUIIPYIeTT MYMKIHIIKTEP1 TEPEHIPEK TYCIHYTE KO allIThI.

3epTTey HOTWXKeENepl HUMPIBIK OMICTEpMIH TEK aKaJAEMUSIIBIK KETICTIKTEePIl
KakcapTyFa FaHa €MEC, COHbIMEH KaTap CTYJIEHTTEep[IH ©31HJIK OUliM aly KaOuleTiH,
CBIHU OWJIAYbIH, KayalmKEPIIUIIriH oHe MUQPPIBIK OpTajga >KYMBIC iCT€Y JaFAbUIapbIH
JaMbITyFa Ja BIKINAJd eTETIHIH KepceTeli. 3aMaHayd TEXHOJOTHsUIApPAbl CHTi3y
cabaKkTap/ibl aHaFypJbIM WHTEPAKTUBTI opl HOTHXKEN1 €Tyre MYMKIHJIK Oepeni, Oyi o3
KE3€TIHJ€ TIOHT€ JEreH KbI3bIFYIIBUIBIKTEI apTTHIPBIN, OHBIH Ka3ipri eMipjaeri
MPAKTUKAIBIK MAHbI3AbLUIBIFBIH KYIICHTE/I1.

CoHnbiMeH Katap, 1upiaslK memiMmaepai 6ipiktipy b¥Y Oekitken TypakTel qamy
makcartapbin  (TJM) ky3ere acbipyga MaHb3Abl pen  aTkapaabl. Lludpibik
TEeXHOJIOTHsIIap OUTiM Oepyi KOJKETIMJl, WHKITIO3UBTI KOHE HWKEMIl €T€ OTBIPHIIL,
QJIEYMETTIK, TeorpadusiiblK HEMEce dKOHOMUKAIBIK JKarJalblHa KapamacTaH OapJibIK
OuTiM anymbuIapFa TEH MYMKIHIIKTEp »acaiabl. byn skahaHablK ChIH-KaTtepiaepre —
KJIIMMATTBIH ©3repyi, KOpIIaFaH OPTaHBIH JACTAHYBI KOHE OJICYMETTIK TEHCI3/IK CHUSKTHI
MaceJesepre JalblH, SKOJOTHSIIBIK opl 9JICYMETTIK >KayalKepIIUIiri )KOoFapbl YPHAKThI
TopOUeneyre bIKIall eTe/Ii.

¥cbIHbICTAP:

— XUMHSHBI ~ OKBITYya IMOPABIK  KypalgapAsl  THIMII  MMaigaIaHyIbIH
CTpaTerusUIapblH  d3IpJien, oOJlapAbl OKy TMpolleciHe OelCeHal €HTI3y apKbLIbI
MOTHBAIUSHBI )KOHE OL1IM CanachlH apTTHIPY;

— bBiniM camackiHa, MPaKTUKAJIBIK JdaFablIap MEH KOciOM JalbIHABIKKA ITA(PIIBIK
TEXHOJIOTUSTIAPIbIH dcepiH Oaranayra OaFbITTaqFaH KeH KeJEMJl JKOHE Y3aK Mep3iMi
3epTTeyIIep XKYprizy;

— MyramiMaepaiH KociOM JEHTeiiH apTThIpy MakcaThIHAA OJIAPABI IHQPIBIK
mwiatgopManap MeH KypalgapMeH >KYMBIC ICTEY/IiH 3aMaHayH dMIiCTepiHE YHUPETy YIIiH
KYHeIi KypcTap, CEeMUHApiIap MEH mie0epiiik cabaKTapblH YHBIMIACTHIPY;

— TypakTel jTamy MakcaTTapbiHa OAFBITTAIFAaH OKYy MaTEepHAIIAPBIH 931pJet, OKY
OarnmapinaManapbliHa SKOJOTHSIIBIK JKOHE OJEYMETTIK KayalKepIIUTIK TaKbIPbIITapbIH
€HT13y apKbUIBl CTYJASHTTEPIIiH a3aMaTTBhIK CAHACHIH JKOHE DKOJIOTHSIIBIK MOJICHUETIH
KaJIBIITACTHIPY;
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— XKeke OutiM Oepy TpaeKTOpUsIApbl MEH apaiac OKbITY CUSIKTHI KaHa TOCUIIEPAl
JaMBITYy JKOHE €HII3y apKbUIbl opOIp CTYNEHTTIH JKEKE epeKIUEeIiKTepl MeEH
KKETTUIIKTEPIH ECKEPY;

— Ocipece MYMKIHIIKTEpl WIEKTeyJl alMakTapJarbl OKY OpBIHIAphl YILUiH
nUpIbIK pecypcTap MeH HHQPPaKYpPbUIBIMHBIH KOJDKETIMAUIINH KamMTaMachl3 €TiI,
IUQPIBIK TEHCI3IKTI a3aiTy;

— OkpITyla KOJIIAaHBUIATHIH HUQPPIBIK OMICTEPAIH TUIMAUIINIH Oakpuiay KoHE
Oarayiay >KyHesnepiH €Hri3y apKbUIbl YaKbITBLUIBI MAceNeNepAl aHbIKTam, OJIAPJbIH OKY
IPOLECIHE KOCATHIH YJECIH apTThIpPY.

Tylinaen kene, HUPPIIbIK TEXHOIOTUSIap bl )KYHeTl Typ/le €Hri3y OUTIM camachlH,
KOJDKETIMJIUTITTH JKOHE MKEMJIUIITIH apTThIpyAa KeH MYMKIHIKTEp YCbiHaAbl. EH >KoFaphl
HOTHKETe KOJI )KETKI3Y YIITH OKBITY 9JIICTEMEJIEPIH YHEMI KETUIIIPY, )KaHa TICUIIEp MEH
CTpaTerusuIapibl 93ipiey, 61uTiM Oepy MpoIeciHiH 6apibIK KaThICYIIBUIAPBIHBIH OeJICeH T
KaTbhICYbI KaXeT.
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MyYMKIHIIIT WIEKTEeYJl OKYIIbUIAp >KapaThUIBICTAHY MOHAEPIHIH 3€pTXaHalbIK
TOXKIpOENEepIMEH KYMBIC jKacay Ke3lHJIe KONTEereH KUBbIHIbIKTapFa Tam OoJajbl.
BupTtyannbl 3epTxaHanap o3 Ke3eriHAe OChl KUBIHABIKTAP/AbI MICITYTe KOMEKTECE 1, IFHH
OKYIIbUIAp BUPTYaJAbl 3€pTXaHa apKbUIbl KayilCi3 M*oHE HMKEM[l opTaja Taxipuoe
’Kacayra MYMKIHJIK ajnaabl. BUpTyansl 3epTxaHa OKylIIbUIapAblH IOHA1 TEPEH TYCIHY1HE
XKoHe cabaKkka JiereH KbI3BIFYIIBUIBIFBIH skoFapiaTaasl. Con cebenti Kazipri Tapaa Oy
wiaTgopManapabl KeHIHEH MeKTen OarapiaMachlHa €HI13y MaHbI3Abl OOJBIIN Keseml.
Ocbl  Mocene, albIHFaH TaKbIPBINTBIH ©3¢eKkminicin KepceTenl. byn owcymvicmoly
HCAHAWBLIOBIRLL  HKAPATBUIBICTAHY MOHJEPIHAE JSCTYpJl 3epTXaHajap  apKbUIb
WHKJTIO3UBTI  OKBITYABIH TOCUIIEPIH IEeIaroTMKAIBIK TYPFBIAAH KalTa Kapayra
OarbITTaJIFaH.

Makanana canaisl 3epTTey dici KOJITaHbUIIbI. 3epTTENIETIH TaAKbIPHITIKA apHAIIFaH
optypiii aBropiapabiH eHoekTepi Google Scholar mnaTdopmacsinan xuHaNIBL. 3epTTEyY
asChIHIA Ma3MyHIBI Talfay oMICiH KOJJaHABIM, OYJI TakKbIpbIIKa cail >KHHAJIFaH
ofeOueTTepAiH Ma3MYHBIH XYHeNl Typie 3epTTeyre MyMKIHIIK Oep/Ii.

Kapanran oneOutrep/ieH KUIT co3lep/l KOJJIaHy apKbUIbl caraibl Tajlaay/bIH
apKachIHJa KeJlecl HOTKENEp albIH/Ibl: MHKII03UBT1 O1UTiM — 20%, BUPTYyaIbl 3epTXaHa
— 19%, xomxetimautik — 12%, aphaiibl OuTiM Oepy KakerTutikrepi — /%, macTypii
3eprxaHa — /%, mudpaslk OuTiM Oepy Kypammapbl — 5%, OeliMuenreH OKbITY — 5%,
G pIiblk 6uTiM Oepy Kypannapsl — 5%. Ocbl aBTOpAap/IbIH KYMBICBIHAH aJIbIHFAH KIJIT
ce3IepAcH Taay KYPrizimn, OyJI TAaKBIPBINTHIH OUTIM cajlachbIHa 63€KT1 MocesIe eKEeHIITTH
oinmik. Tyracrail anraHma, HOTIDKEIEPACH BUPTYAAbl 3epTXaHalapIbl JICTYpIIi
3epTXaHajlapMEH CaBICTBIPFaH/Ia MYMKIHIIT1 IEKTEYJI1 OKYIIBUIAPIBIH MOH/1 TYCIHYIHE
KOCATBIH YJIEC1 KOIl eKSHIIT1 aHBIKTAJIIbI.

Buptyanael 3epTxaHaHBIH JOCTYPJIIICH HETI3T €pPeKIIeiri OHBIH KOJANJIbI,
Kayirnci3 , S)KOHOMHUKAJIBIK TYPFBIIAH ap3aH KOHE OKYIIBIHBIH KaOiIeTiHe cail uKeM/Ii opTa
KaJIBINTACTHIPYbIHAA Oosbim TaObuianbl. L{udpibik oprama Toxxipubenep Kyprizy OuriM
ayIIbIFa TEOPUSIIBIK OUTIMJTI MpaKTUKaja OipHEIe peT iCKe achIpyFa MYMKIHIIK Oeperti.
Ocspiran opail, BUPTyaJibl 3epPTXaHAMEH ©3apa OPEKETTECY TAaHBIMBIK OCJICEHAUTIK MeH
©31H-631 BIHTAJAHIIBIPY aPKBUIBl MOHTE TYPAKTHl KBI3BIFYIIBUIBIKTH KAJIBIITACTBIPYFa
BIKMAN kacaiapl. JKapaTbulbicTaHy ToHZAEpI OoibIiHIIA OLTIM Oepyae BHUPTYaJIbl
3epTXaHalapAbl MailaJaHy apKbLIbl MHKIIO3UBTI OKBITY KypalJapblH KOJIJaHy cabak
Ke31HJIe Maiiia 00JaThIH KeaepriiepiH 00IMaybIiHa )KOHE OKYIIBIHBIH TYPAKThI TaMybIHA
HET'I3T1 YIECIH KOCabl.

Tyiiin ce30ep: TYpPaKThl JaMy, BHPTyaJIJbl 3€pTXaHa, IOCTYpJi 3epTXaHa,
WHKITIO3UBTI O1TIM, KOJDKETIMIUTIK, apHalbI O1TiM Oepy KaXKeTTUTIKTEPi, KapaThUIBICTAHY
FBUTBIMIAPBIH OKBITY.

KIPICIIE
Buptynael 3epTxananap ToxipuOenep Kyprizy YUIIH Kayilci3 *oHE Kap>KbLIbIK
arblHAH YHEM/I1 JKaFJaiiaapabl YChIHATBIH Ka3ipri 3aMaHarbl FhUIBIMU OUTIM Oepylie
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MaHbI3/Ibl Kypalira aiHanbIn Keneni. by skaHa OutiM Oepy Kypasibl OUTIM alTylibliapFa
KapaTbUTBICTAHY FHUIBIMIAPBIHIAFBI TTPOLIECCTEPII MOJCBCYTE, 3epTXaHa aFbl Kypas-
XKaOJBIKTAp MEH pEakTUBTEPMEH ULU(pi opTana e3apa opeKeTTeCyiHe, IoCTypii
3epTXaHa/la TYbIHAAWTHIH WIBIFBIHAAP MEH TOyEKeNJepll azalTyra MYMKIHAIK Oepenl.
bipak Ta, onapAblH KOJDKETIMIUIINT MYMKIHAUIIN IIEKTEYJdl OUTIM aiylbuiap YUIH
MaHbI3IBl Mocese Ooiybin Kana Oepeni. Kemreren Ourim Oepy miatgopmaiapbisia
Oanamainbl HaBUTAIWs, KOMEKIIl TEXHOJOTHSIMEH YWIECIMAUIIK, aybICTBIK Oackapy
(GyHKUUMATApbl IeTe€H CEeKUIl MHKII03UBTI (yHKIusiIapsl xericnenai (Alhashem >xone
T.0.,2023).

Tompson xoHe T.6. (2022) UHKTIO3UBTI BUPTYaJAbl 3epTXaHATAPABIH TEK OKBITY/Ia
FaHa aKChl HOTIDKE Oepin KaHa KOoWMaii, OUTIM alylibuiapibiH 63 JaFablIapblHa JIETeH
CEeHIMIUIINH apTThIPAThIHBIH aHBIKTaAbl. byn, ocipece, AoCTypil 3epTXaHaJarbl
TancelpMainap/bl 3 OeTiHIIe »acall anMalThiH, TEK KaHa ToxipuoOenepAl Oakbliai
aJaThIH KO3FaJbIChl Oy3bUTFaH OUTIM anymbuiapra apHainrad. OCbIFaH opai, BUPTYyali Ibl
3epTXaHaHbIH HEri3rl MakcaThl (U3UKANBIK HBICAHJAAPMEH JKYMBIC ICTE€Y KE31HJIE
KUBIHJIBIKKA Tar OoJjaThIH OUTIM anyibliapra, cabakka OeJceH[l KaThICybIHA Karjaai
’acay OOJIbIT TaObLIAbI.

XKapaTbuibicTaHy FRUTBIMBIHIAPBIHIA 3€pTXaHAIBIK cabakTapIblH KOJDKETIMIUTIT
OUTIM anyabplH TEH MYMKIHIIKTEpIH KaMTaMachl3 eTyjAe IIeHIylli pes aTKapabl.
Bupryanasl 3epTxaHanap OUTIM amylIbUIapJbIH MOHTE JET€H KbI3bIFYIIBUIBIFBIH KOHE
OKBITY/IBIH CallaChlH e0Yip apTThipa anasasl (Dalgarno sxone T1.6., 2009).

Byn 3epTTey >KyMBICH BUPTYaIbl 3€pTXaHAHbIH KOJDKETIMIUTINH TalayFa *KoHe
OJIapJIbl IOCTYPIIl 3epTXaHara KaparaHja Kol MYMKIHJIIKTep Oepe ajnaTbiHa OarbITTaIFaH.
3epTTey aschlHIa TAKbIPHINKA Cail KeJieci MaKcaTTap KOWbUIIBIL:

1. Mukmro3uBTi OLTiM  Oepyzeri BUPTYalAbl 3€pTXaHa TaKbIPHIOBIHIA TOJIBIK
3epTTEey JKacall, JCPEKKO3Jep >KMHAY JKOHE >KMHAIFaH oJeOMeTTepre camaibl Taljgay
xKacay.

2. locTypnii 3epTxaHanapiapl MaijanaHy Ke3iHAe MYMKIHIIr MIeKTeyni OimiM
ayIIbUIap/a TYBIHIAWTBIH HET13T1 KeASPTiIep/Ii aHBIKTAY KoHE OJIap IbIH OKYIIBLIAPIbIH
TYPaKThl JJaMybIHA oCepiH Oaranay.

3epTTey HOTHIKEIEP] 3epTXaHAIBIK cabaKTapra TeH KOJDKETIMALTIKTI KaMTaMachl3
€Ty JKoHe OuTiM Oepyal nudprIaHabIpy KaFdailblHIa OKBITY CarachblH apTThIPY apKbIJIbI
WHKITIO3UBTI OUTiM Oepy il )kakcapTyFa KOMEKTeCe i IeT KyTuryie. byin nHKITr03uBTi O11iM
OepynmiH 3aMaHayd TaJlalTapblHA >Kayan OepeTiH HEeFYpJbIM KOJDKEeTiMal OumiM Oepy
OPTAaChIH KAJIBITITACTRIPYFA BIKITA €TE/I.

HET'I3I'l bOJIIM

OJnedueTke mouay. Buptyanasl 3eprxananap OUTiM alyliblIapra Ke3-KelIreH Kepe
KOHE KE3-KEJIFE€H YaKbITTa TOMKIpUOenep >Kypri3yre MyMKIHIIK OepeTiH OeHiMmenreH
OKBITY PEXHUMIH YCBhIHAJbl, OCbUIANIIA IIbIHAWBI OMIPJIET] 3epTXaHAIBIK >KYMBICTBIH
KEHICTIKTIK-YaKbITTBIK IIEKTEYJEPIHEH allHanbIn eTel. bysl nkeMauik IeHreii, acipece
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maiFai Kepiepae TYpaThlH Hemece (DU3MKaJbIK TYPFbIIA 3€pTXaHaja THKIPUOEH1 o3
OETIHILIE JKYpri3e ajaMalWThiH OUIlIM anymbuiapra KaxeT. CoHbIMEH KaTap, OUIIM
aNyIIblIap CUMYJISIASHBIH apKAChIHa HAKTHI YaKbIT PeKUMIH/IE Kepi OaliJlaHbIC aJlajibl,
OJl ©3 KE3€riHJE€ YaKbITbUIbl OKBITYIbl *OHE KaTeJepll TY3eTyll KamMTamachl3 €Tel.
JleMek, BHPTyalabl 3€pTXaHAaMEH OKBITY JOCTYPJi OKBITYFa KaparaHIa OKYy
HOTWKEJIEpIHIH TUIMIUIILIH apTThIpaabl. BupTyanasl 3epTxaHanapibl 3KOHOMHUKAIIBIK
TYPFBIJA JOCTYpJAl 3€pTXaHaMEH CaJbICTBIpFaHJa TUIMJIIpEK Ooyiajbl, OWITKEeH1
BUPTYaJIIbl 3€pTXaHA MaTepHAIIAPIAbI, AOJBIKTHI a3 TYTHIHAABI JKOHE TCXHHUKAIBIK
KbI3MET KOPCETY IIbIFbIHAApbIH a3aiTansl (Alhashem sxone 1.6., 2023).

Babateen (2011) e3 3eprreysepiHie BHUPTYaJabl OHE IICTYpPJi 3epTXaHajap
apachIHIAFhI IITKI alBIPMAITBUIBIKTAPIBI 3€PTTEIl, TEXHOJOTHSUIBIK JKaFbIHAH TYBIHaFaH
NieIarOTUKaJIBIK TOKIpUOCHIH e3repyine 6aca Hazap ayaapabl. BupTyannsl 3epTxananap
JOCTYPJIl 3epTXaHajapiaH epekileseHe 1, OUITKeH1 ojlap TXIpuOe kacanay OpHBIMEH,
OeNriIeHreH Mep3IMIECPIMEH KOHE pPEeCypCTapAblH KOJ >KETIMAUITrIMEH OaislaHbICThI
Oonmariael. Bupryanmpl 3eprxaHaiap OeHHeNnepai, aHUMAaIUsIapbl, WHTCPAKTHUBTI
MOJICTIBJCP CEKUIII MYJIbTUMEAMSUIBIK Ma3MYHJIBI YCBIHA OTBIPBII KEKE KOHE TOITHIK
cabak Kyprisyre MyMkiHaik Oepeni. Kaxker 6omaTeiH 60jca, TYKbIpbIMJIaMaHbl TEPEH
TYCIHYT€ JKOHE €CTe CaKTayJbl >KaKcapTaThblH KaWlTajlamMa ToxXipuOenepil >Kyprizyre
Oomanbl. bipak gocTypili  3epTXaHAIBIK KYMBIC cabaK KecTeciHe, MYFaIIMHIH
JIEMOHCTpPAIMACHIHA JKOHE OKYJIBIKTApFa HETI3CNTeH, KeOiHece op OUNM allyIIbIHBIH
JKeKe TIKIprOeci MeH OKY YaKbITBIH IIEKTeH anaThlH YaKeH TonTapaa etkiziteni. Elfakki
xoHe T.0. (2023) makanacbiHga 61utiM O6epy xkyiecine 3D TexXHOIOTHsIap bl €HT13y OUTIM
aTyIIBUIAPJbIH KOTHUTUBTI KaOULIeTiHEe >KoHE TYpaKThl JaMyblHa BIKIAT €TETiHIH
nonennaeni, Oipak MyHJaW 1iaT@opManap OKBITYIBIH CTUIbISPI MEH JalbIHIBIK
JeHrennepine 6aIaHbpICThl ©3repiCTePAl KAKET eTeTIHIINH HAaKThIIahIbl.

Liu xxone T1.6. (2022) yChIHFaH 3epTTEY KYMBICBIHIA WHKJIIO3UBTI OLIIM Oepyne
BUPTyaIbl 3€pTXaHAHBIH HWHTYWTHUBTI TYCIHIKTI TakjadaHymbl HHTEpQEHCiHIH,
JIOTHKAJBIK HABHTalMs JKYMECIHIH KOHE OpTaHbl OLIIM  aJdyImIBIHBIH  JKCKE
KOKETTUTIKTEepiHe, KaOUIeTiHe cail KeNnTipyaiH MaHbI3AbLUIBIFBIH aTal KOpCeTe/Il.

[udpablk TEeXHOTOTUATIAPABIH TaMybIHa Kapaid BUPTYaAIIbl 3epTXaHantap FHUIBIMU
KYMBIC KYPTi3yAiH >KOHE OKBITYABIH HETi3rl KypanbiHa aHanael. byn mmatdopma
naanaHyIbIapAblH ~ 3€pTXaHAJIBIK JKaOJBIKTap, PEAKTUBTEDP JKOHE KayiIci3ik
kypangapsiMer 2D Hemece 3D unTepdelicTepiMeH Kayinci3 opTaga opeKeTTece ajlaThiH,
WHTEPAKTUBTI KEHICTIK jkacaiinbl. [Iporectep opTypii €Hri3y KYPBUIFBUIAPHI aAPKBLUIBI
OakpUlaHaIbl JKOHE TIUIaTGopMa HAKTHl YaKbIT PEXHMIHAEC TMaiIanaHyIIbIHbIH
opekeTTepine xxayan o6epeni. Keitbip xetinnipiiren 3eprxananap suptyanasl (VR) sxone
KeHeWTUIreH MWHIHALK (AR) TexHomorusmapeiH OipiKTipin, 3epTXaHara TOJBIK CHY
CEe3IMIH TYJBIPBIN, NaliaJaHylIbUlapFa UHTEPAKTUBTI TOKipuOenep kacayra MYMKIHJIIK
Oepeni. KonnanblnmFaH TEXHOJOTHUsUIApFa KapamacTaH, MyHAal miaTdopmanapabiy
HET13T1 MaKCcaThl FBUIBIMU 3€PTTEYJIEP YIIIH KaYIICi3, KOJIKETIM/I1 )KOHE UKEeM/I1 KeHICTIKT1
KaMTamachl3 €Ty Oosbim TaObuiampl. Onmap AoCTypii 3epTXaHanapia TYbIHIAWTHIH
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TOYEKENIep MEH IIEKTEYJIl pecypcTapblH IIEIIe OTHIPHIN, JKCIIEPUMEHT jKacayfFa,
HOTHKENIepAl TajjayFa >KoHE KaTellIKTepJeH yiipenyre MyMkinaik Oepexl (Rutten xone
T.0., 2012).

Mpicansl, Robertson sxone T1.6. (1984) and Davis sxone 1.6. (1985) xyprisren
3epTTeY KYMBICTAPhI JOCTYPJIl OKBITYFa OoJaliakra TikeJaen Koyiiayaap KocbuiMaca, OHJia
YaKbIT ©T€ KeJle OLTIM ally canachlHbIH TOMEHEHTIHIH KopceTTi. by o3 ke3erinjae keneci
IIEKTEYJEPre ajblll KeJedi: MOCTYpPJi oAICTEep KbhICKa Mep3iMJii TaOBbICKa KOJI KETKi3e
anajapl, OipaK TYpPaKTBUIBIKKA, Y3aK MEP31MJIi TaObICKA KoHE ©31H-631 KAMTaMachl3 €Tyre
ue Oonmaybl MYMKiH. MyHaali JaepekTep KEHEWUTUITeH 3epTTey MEH KOJJIAHBICTHI
KOJITAWTBIH jKaHa 9ICTEep/Il d3ipiey KaXeTTUIriH kepcereni. byn xarnaina, eH yJkeH
Macesie OUTIM alylIbUIap/IblH KaKETTUIIKTEPIHIH JKeKe ©3reprilliTiri MEH KYpJeNuIiri
00Jybl MYMKIH. Op OUTIM aNyIIBIHBIH OLTIM ay KaOu1eTi MeH MYMKIHJIITT 9pTYpJii, COJI
ceOenTi COTTI WHKIIOIO3UBTI TOKIPUOE KEKE KOCIApiay/bl, >KayalnThUIBIKTHI JKOHE
UKEeMJIUTIKTI KaxeT ere/li. COHBIMEH KaTap, )KbUDKbIMAJIBl EMEeC OKY JKOCTIapJiaphl, JalbIH
TECTUIEY MOJIENBbJEPl JKOHE OOJDKETTIK IICKTeyJlep JEreH CEKUIAl MHKIIO3UBTI OLIIM
Oepyeri mekreynep kebiHece MHKITIO3UBTI TOXIPUOEH1 eHri3yre Keaepri kenripeai. Day
xkoHe T.0. (1986), mocTypiii OKBITY SJICTEpl KOFaphl OUTIKTI KOHE JKOFaphl JICHTeHIer1
KaJpyiap Aaspiiay, apHaibl MaTepuaiaap *oHe HHPPAKYPbUIBIMABI TY3€TY CUSIKTHI YIKEH
pecypcTapibl KaKeT eTel.

OchiHgal KaKeTTUNIKTEpAl KaHaraTTaHIBIPy VIIIH OuriM Oepy cajachIHAAFbI
FaJIBIMJIAp MEH 3epTTEYIIUIep HMHKIIO3UBTIIIKKE )KOHE epeKIle KaKEeTTUTIKTepl 0ap OimiM
NMyHIbUIAPIbIH, TYPAKThl YATEpIMIHE KOJI JKETKi3yre OarbITTalifaH KONTereH >KaHa
MHHOBAIMSIAP/IbI 3ePTTEI KaThIp. THICTI MHTETpalysl Ke31He KaHa CTpaTerusiap outiM
aTyIIBUIAPBIH  OCJICeHIUIITIH, OJapAbIH YJTEepiMIH >KOHE JKalIbl OUTIM JeHrediH
apTTBHIpyFa aMTapibIKTail ocep eTeTIHAIriH monenaeiai. Omap oiia, MHKIIO3UBTI JKOHE
TYpPaKThl OuTiM Oepy XyHenepiH Kypyra kKeMekrteceni. JlereHmeH, Oy karnaiga TeK
WHHOBAIIMS KETKUTIKC13 00maabl. MHKTI03UBTI OU1iM Oepyii y3aK Mep3iM/Ii JaMBITY YIITiH
casicaT pedopManapbl, KapKbUIaHABIPY OacChIMABIKTApbI, MYFaTIMICPAl Aaspiay
OarmapiiamManapsl KOHE XaJbIKTBIH XaOapAapibIFbIH apTThIpy OargapiamMarapbl CeKiIi
Kyheni pedopmanap Kaxker. byn Oykin OumiMm Oepy KaybIMIACTBIFBIHAH Y3IKCI3
3eprTeyre, pedyeKkcusra XKoHe Juajorka OepiIreHaIKTI Tajamn ereni. MIHHoBaIusIap sl
EHTI3y KoHE TepeH mpoOiemManap/bl MIenry apKbUIbl OimiM  Oepy  Kyienepi
WHKITIO3UBTUTIKTI KEKe aJamaapra, KaybIMIACTBIKTapFa XKOHE JKajlmbl KOFaMmfa Taija
OKEJICTIH HAKTHI TOXKIpUOere aifHaIAbIpa ajJabl.

WNukmo3uBTi OimiMm Oepy — Oyl op OULTIM aIyIIBIHBIH JKEKe KacHEeTTEpiHe,
KaOimeTTepiHe, MYTEACKTIIIHE HEMece OJICYMETTIK JKaFJaiblHa KapaMacTaH TeH
MYMKIHIIIK Oepyre OaFbITTalFaH OKBITY TOcUIl. JlocTypiii eHri3y Tek epekine OutiM Oepy
KOKETTUTIKTepl Oap OUliM  anymibliapAbl  KapamnalbiM — ChIHBIITapFa OIpIKTipyre
OarbiTTanrad. MHkmM03ust - Oy TepeH y¥biM. byn Oapnbik OuUTiM anymibuiap e31epiH
YKAKChI CE€31HETIH, KOJIAay aJlaThIH KOHE OKY MPOIIECIHIH 0apibIK aclieKTiIepiHe OenceH a1
KaTbICATBIH OPTaHbl KYpy VIIIH >KyHeni e3repictepal kaxer etedl. Kapamaitbim
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(u3MKaNbIK KaThICyJlaH THIMJ1 KAaTbICyFa JEWIHr1 Oy TyOerensi esrepic Kazipri Ou1iM
Oepy YIUIH ©Te MaHbI3Abl. VHKII03UBTI OUTIM O€py TEXHHUKAJIBIK ©3r€pICTEPMEH OKBITY
dbunocodusicbiH KaTtap KapacThipaabl. MHKIIIO3UBTI ToxKipuOenepl eHri3eTiH MeKTenTep
OPTYPAUTIKTI KYpPMETTEyre, IICKTEYJIep/l KOIFa JKOHE op OUIIM alylIbIHBIH 1K1
KYH/IBUTBIFBI MEH 9JICyeTiH MOMBIHAAYFa THIPHICAIBI.

Kaszipri 6u1im Oepy *xyiecinaeri Oy TKIpMOEHIH MaHbI3IbUIBIFBIH acklpa Oarasay
KUbIH. VIHKII03UBTI OUTiM  Oepy oQNeyMEeTTIK OAUIETTUIIKTIH, TEHAIKTIH JKOHE
OPTYPAUTIKTIH ~ aXbIpamMac KYHABUIBIKTApbIH KaMTHUIbI JKOHE pacTaiiabl. butim
aNymbUIap/blH, ~KAKETTUIIKTepl MEH TOXKIpUOeNepiHiH KeH ayKbIMblH KaMTHUTBIH
MHKJTIIO3UBTI TXKIpuOenep oI, OIpTyTac >KOHE 6MIpIIeH KOoFaM KYpyFa MYMKIHAIK
Ooepeni. Rombo sxone T.6. (2006) wHKIIO3MBTI OLmiM Oepy TEK KOJ JKETIMAUTIIKTI
KaMTaMachl3 €Ty FaHa €MeC, COHbIMEH Karap OapiblK OUTIM anmylibuiap akaJeMUSIIbIK,
QJIEYMETTIK JKOHE IMOIIMOHAJIBI JKETICTIKTEPre KEeTe aJlaThlH XKaFJaiiap jkacay eKeHiH
atan oTTi. COHBIMEH KaTap, MHKIIFO3UBTI O11iM OYKUI MEKTeN MJJICHHETIH o3repTeai. On
HazapAbl OUTIM  alnylIbUIapJblH KEMIIUTIKTEPIHEH OJIApAbIH  KYIITI KaKTapblHA,
KaOLIeTTepiHe dKOHE OPTaK ICKE dJICYeTTI yJiecTepiHe aybIcThipaabl. bisim Oepy xkyienepi
TEK OKY OpBIHAAphl FaHAa €MeC, COHBIMEH KaTap HWHKIIO3WUBTI TOXipuOenep apKblIbl
OIpIKTIpETIH WHKIIO3UBTI KaybIMJACTHIKTap Oojyra OarbITTasiFaH. bigiM amymisiiap
OapraH caiiblH >kahaHJaHFaH jKoHE e3apa OalIaHBICTHI AJIEMIE OMIp CYPY YIIIH KaKETTi
AMIATUSIMEH, albIPMAIIBUIBIKTApIbl KaObUITayMEH, BIHTBIMAKTACTBHIKIEH >KOHE CBHIHH
OMJIayMeH TaHBICAbl. IMITMPUKAIBIK JOJICIIeP KaKChl MHKIIO3UBTUTIKTIH epeKIe Ou1iM
Oepy KaxeTTuTikTepi Oap OUTIM anymiblIapra FaHa eMec, OapiblK OuTiMaTymIblIap YIliH
naiganel €KeHIH JOWEKTI Typae Kepceremi. VHKIIO3UMBTUIIK OKY JKETICTIKTEpiHIH
apTyblHa, JKarbIMIIbl OJIEYMETTIK KAaThIHACTAPABIH apTyblHA JKOHE ON-ayKATThIH
»KakcapybIHa bl Keseai. MyMKIHAIT meKTey i O1TiM amymbuiap YIIiH KypJaacTapbIMeH
KOoHE oJlapMeH Oipre OKy amiblK OOJy/bl, KONIOACHIBUIBIKTHI KOHE albIpMAaIIbUIBIKTAp
OoMBIHIIIA OIpPJIECIT )KYMBIC ICTeY KAO1IETIH apTThIPAJIbI.

Bupryanasl 3epTxaHaHBIH MHKIIO3UBTI OLTIM  Oepy oJeyeTi, BHUPTyaJbl
3epTXaHaHBIH MAaHBI3/IbI aPTHIKIIBUIBIFBI OOJBIN TaObUTA/bI. 3aMaHAYH TEXHOJIOTHSIIAP
MYMKIHJIITT MIEKTeYNI1 OUTIM altymibiiap YIIiH KeHEUTUIreH Typaeri Kypai ka0 bIKTap bl
yceiHanbl. Kepy kaOimeTi Oy3pUIFaH  OUTiM — adymibliapra apHailbl  COMIEHTIH
TEPMOMETpPJIEP, TAKTUIBJlI MOJACIbIACP KOHE «bpaiiney mpudTiMeH Ka3bpUIFaH
3epTXaHAIBIK HYCKayJap Kacauabl. ©3 Ke3eriHme, oKy Ke3iHAe KHBIHIBIKTapFa Tal
OonaTeiH OUTIM amymibuTapra OeWIMIIENTeH HYCKayliap,KOpHEeKi MaTephaigap >KOHE
3epTXaHAIBIK JKYMBICTApFa apHAJIFaH Y3apThUIFaH YaKbIT pekuMi Kapacteipeutran (Chiu
xoHe T.0., 2015). Anaiina, MHKIIO3UBTI OUTIM Oepyai TYpaKThl JTaMBITYIbIH aJFallKbl
Ke3eHAEPiH/Ie MYMKIHJIITT IEKTeYIl OUTIM aTylibuiap 3epTXaHabIK TOKIpUOE Kyprizyae
yikeH keaepruiepre tan 6onasl. Cebebdl, e3repTUIreH 3epTXaHalblK KYPBUIFbUIAp MEH
KEKe KOMEK (PYHKIMSICHI dpKaliaH OuliM Oepy MpOLIECCIHIH TOJBIK KOKETIMILIITH
KaMTamacsei3 ere oepmeiini (Hofstein sxone 1.6., 2004).
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byn Ttypreima Ghergulescu xome T.0. (2018) 3epTrey JKYMBICHI EpeKIie
KBI3BIFYIIBUIBIK TYIbIpTaabl. byn makanaga ecty kaOuieTi Oy3bpUIFaH OUIIM allylIbLiap
YIIIH «amom KYpolivlicbl» el aTajaTblH BUPTYalAbl 3€pTXaHa Typajbl aWThIIaIbI.
3epTTey JKYMBICHI )KEKEJIEHAIPUITe€H OKBITY oJICTepl MEH MHTEPAKTHBTI TEXHOJIOTHUSIIAP
OUTIM anmylIbUIApAbIH OEJNICEeHIUIINH alTapiablKTall apTThipa aJaThIHBIH KOPCETTI.
MynbTUMEIUSIIBIK Kypalaap/bl KOJJaHy >KOHE e3apa OeJCeHIl opeKeTTecy, OuIliM
aNyIIbUIAPIbIH MaTepHAIAbl )KaKChl TYCIHyre FaHa eMec, COHBIMEH KaTap OJIap/blH OKY
nporueccine 0ejaceHal KaTbICybIHA bIKIAJ €TTI.

Duarte xone 1.6. (2001) e3iHIH *KYMBbICTapbIHJIa BUPTYaJIbl 3€pTXaHAHBIH HET13r1
MaKcaThl, IIbIHAWBI OMIpAETi MOCTYPJi 3epTXaHara >KaKbIH OpTaHBl jKacay >KOHE
naiiaJaHybUIapra 3epTXaHalbIK HYCKaynap MEH Kypa KaOIbIKTapbIH/Ia dKYMEBIC iCTey
NPUHILMIITEPIH 3€PTTEYre MYMKIH/IK Oepy ekeHiH aTan eTenl. OchliFaH OalIaHbICThI Oy
Makajla ~MYMKIHAIN  IIeKTeysai OuriM  anmymbuiapra  apHanFaH — Outim - Oepy
OarnapiaManapbiHa BUPTyaiabl xuMus 3eprxaHanapeiH (VCLS) uHKII03UBTI ko0anay
MEH THUIMJ1 WHTerpalusaayablH MIYFbUT KQXETTIINH KaHaFaTTaHIbIpyFa OarbITTaJIFaH.
Kazipri yakpITTa OJapIblH OChl KYHIIBI OKY KypajblHa KOJ JKETKi3yiHe >KOHE OJIapJibl
naiijiaianyra Keiepri KenTIpeTiH HEeTi3T1 KeAepruiep/l 3epTTeil OTHIPHIN, Oy 3epTTey
BUPTyaJIIbl XUMHSl 3€pTXaHaJapblH o31pJiey MEH €HTI3yAl JKakcapTy YIIIH Herisri
OarbITTap bl AaHBIKTayFa OaFbITTAJIFaH.

3eprrey cyparbl. JKuHanFaH MaTepuailapiblH JKOHE HAaKThl KOWBUIFaH
MaKcaTTapAblH apKAChIH/IA OChI 3€PTTEY )KYMBICHIH/IA KeJIeCl CypaKTap TYbIHIa b

1. IHKITI03UBTI  OKBITY JKOHE BUPTYalAbl 3€pTXaHallap Typaibl FbUIBIMU
onebueTTepIe KaHIai HEeT13r1 TEPMUHIAEP MEH Macelenep Ke3aeceni?

2. Kunanran onmeOuerTep/i Ma3MyHAb TYpAe Taijgay KapaTbUILICTaAaHY
FBUTBIMJIAPBIHIAFEl  MHKJIIO3UBTI OLIiM Oepy OaFbIThIHIIA 3aMaHAyW TEHJICHITUSIApPIbI
aHBIKTayFa Kajai kemekTecei?

gjecTreMe. 3epTTey KYMBICBIHIA Cananibl MazmMyHoObl manoay 20ici KOIIaHbUIII.
TakpIpbilika cail KeNeTiH OpTYpJl aBTOPIAPIBIH MaKajadapbl MYKHAT TaJlJaH/IbI.
XKunanran skapusIaHbIMIAPBIH Ma3MYHBIHA €MKEH-TeTKEIIl Tanaay ®Kypriziiail, oi e3
KE3€TiH/Ie MaKajlalapAblH HETI3T1 TYHIH Ce3llepiH aHBIKTayFa, oyapAbl Oip-OipimMeH
CAJNBICTRIPYFa JKOHE THIMAUITH Oaranmayra MYMKIHAIK Oepai. 3epTTey HOTHXKECIHE
TyBIHJAFaH MACeJeNep Typasibl TYTAaC TYCIHIK KabIMTACTRIPYFa MYMKIHIIK TTai1a O0IbI.

JepexTepai skuHay. bapneik penensusmanran wmakanamap Google Scholar
aKaJIeMUSITBIK JEPEKKOP KO3JepiHeH TaHAaIIbl. Makanamaa 0apiblK 3TUKAIBIK HOpMalap
CaKTaJbl: MOIIMETTEpP aBTOPJBIKTHI MIHJETTI TYPAE KOPCETE OTBIPBIT >KOHE
OoubmuorpadusIIbIK ~ cCUITEeMeNepal  IYPhIC  paciMIeld  OTBIPHIN, AalIbIK  FHUIBIMH
KapusUTaHBIMAAp/laH — anblHAbBL.MaTepuangapapl  ipiKTey Ke3iHae MaKajlaiaapIbiH
©3EKTUIIN MEH MaHbI3JbUIbIFEl ecKkepuial. Herisri Hazap sMIlepUKalbIK 3epTTeyiepre,
TEOPUSITBIK HETI37eMeNepre KoHEe CABICTBIPMAbl TAAYABI KAMTUTBIH OachIIbIMIapFa
aynapbuiibl. byt Tocn 613re TakbIpbIN Typalibl )KaH->KaKThl TYCIHIK ajyFa jKoHE apTypJii
FBUIBIMH JTOJICIIEPTe HET137eATeH 00hEKTUBTI TYPAET1 KOPBITBIHIBI j)KacayFa MYMKIHIIK
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Oepnai. Makananap >koHE OJIApAbIH TYWIH ce3aepi OoiiblHIIA Ma3MyHBI |-kectene
KEJITIPUITeH.

Kecte 1 — FpuibiMu MakananapibIH HET13r1 TYCIHIKTEp1 MEH TYHiH ce3/epi

Ne

Kapaaran makananap

Ma3myHBbI

1

Duarte & Butz (2001)

Tyuiin co30ep: VTHKIIIO3UBTI OiTiM Oepy, BUPTYaIlJibl 3epTXaHa, HAKTHI
YaKbITTaFbl MOJICTIBCY, KOMEKIII TEXHOJOrHsuIap, OimiM Oepyzeri
udpIti Kypaiaap.

Hezizei mycinix: Toxipube xyprizyre apHajiraH IUQPPIIBIK OpTa.
Myw™mkiHgiri  mekreyni  OimiM  amymemiapra OitiMm - Oepy
TEXHOJOTUSUIAphIH  OelliMey. WHKIIIO3UBTI OKBITyFa apHaJFaH
KOMEKIII TeXHOJIOTusiIap.

Wright (2022)

Tytiin co30ep: BUPTyalbl 3epTXaHa, WHKIIO3MBTI OLTIM Oepy,
BUPTYaJIbl TOKipUOHe, OCHiMAETITeH OKBITY.

Hezizei  mycinik:  VHKI03uBTi  OUTiM  OepyAl  KOJIaWTHIH
TEXHOJIOTUSIAp. XUMHUS TOHIHAEN BHUPTYaJbl 3epTXaHaiap.
Epexie kaxerrinikrepi O6ap OuliM anymbuiapablH OLTIM amybiHA
JKaran xacay.

Kaufhold & Steinert (2023)

Tytiin  coe30ep: Buptyanasl wmeHALIK (VR), KomKeTIMALTIK,
BUPTYaJIIbl 3epTXaHa, MHKIIIO3UBTI OitiM O0epy, STEM Oinim Oepy.
Hezizei mycinik: Taxktunbai kepi OaimaHbICBl Oap BHPTYasIbl
3epTXaHaiap. MyMKIHZIr IIeKTeyi OUTIM aayIibuiap YIIH OKBITY
MYMKIHIKTEepiH KCHEHUTY. OpTYpIi CCHCOPJIBIK
BIHTAIAHIBIPYIAPABIH TIPKECiMi apKBUTBI OKBITY.

Ghergulescu et.al (2018)

Tytiin coe30ep: BUpPTyalnApl 3epTXaHa, WHKIIO3UBTI OLTiM Oepy,
apHaiibl OutiM 6epy kaxkertiniri (SEN), e3iH-631 OKbITY, Oaranay.
Hezizei  mycinik:  JKapaTbulblCTaHy FBUIBIMIAPBIH — 3€pTTEYTE
apHaiFaH U pIbK O0i1iM Oepy opracel. JKeke jkoHe Toyenciz OuTiM
Oepy omici. Epexmie Ourim Oepy KaxkeTTimiri 6ap OLTIM amyribLIapapI
OKBITY/IBI KOJJTAUTBIH TEXHOIOTHSIIAP.

Alkhawaldeh & Khasawneh
(2023)

Tyuin co3zdep: Buptyanapl WLHABIK (VR), TaHBIMABIK AaFabLiap,
Macenenepi melnry, HHKITIO3UBTI 0illiM 0epy, KOIKETIMILTIK.
Heezizei mycinik: bimim Oepyme BUPTyanasl TEXHOIOTHSIIAPIBI
rmaiiganany. MyMKiHAIT] eKTeyi O1TiM amyIbuIapablH TAHBIMIBIK,
KaOinerTepiH naMbITy. bapibik Oi1iM amymisiapra KODKeTIMA1 O11iM
Oepy opraceiH Kypy. OKy MarepuaniapblH  BUPTYaJIbl
TeXHOIIOTHsIapra OeiliMiey KaXKeTTiIir 1.

Baumann & Melle. (2019)

Tytiin ce30ep: TMUPpPIAHABIPY, WHKIIO3UBTI OLTiM Oepy, apHaifbl
oinim Gepy kaxertiniri (SEN), UDL.

Heezizei mycinik: VHKTIO3UBTI OiiM Oepy OpTachlH KYpy VIIiH
omOeban OKbITYynBl *)o0b0anay. Epekmie Ourim Oepy KakeTTiikrepi
O0ap oxkymsuap. udpni mynerumenusiielk  OimiM - Oepy
MaTepHaJAapbIH MaiianaHy.

Gavronskaya KOHE
1.0.(2021)

Tyuiin co30ep: BUPTyanabl 3epTXaHa, HHKIIO3UBTI OitiM Oepy,
OeliMIENTeH OKBITY, TEXHOJIIOTHUSIAPIBI OlTiMre OipiKTipy.
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Hezizei mycinix: bimim Oepy mpoueciH OeiiMaey, BHPTYasbl
3epTXaHaHblH  TeopusuiblKk  Mopemi.Epekme — Oimim  Oepy
KaXeTTUTIKTepi.

Elfakki & Alotaibi (2023)

Tyiiin ce30ep: BUPTYaIIbl 3epPTXaHa, apHAKBI OL1IM Oepy KaXKeTTLIIr
(SEN), TaHBIMIBIK JaFapUIapasl JAMBITY, KOIDKETIMALTIK, TH(PIBIK
OiiM Oepy Kypaiaapsl.

Hezizei mycinix: MyMKIHAITT mIeKTeyai OUTIM ajdylibiiapra OuTiM
OepylliH KOJDKETIMALIIT. BupTyanabl TeXHOJIOTHsUIAp apKbLIbI
TaHBIMJIBIK JIaF IbLIAPIBbI XKETUIIIPY.

Gallardo-Williams &

Dunnagan (2021)

Tyiiin co30ep: BupTyanusl mbHALIK (VR), HHKIIO3UBTI OU1iM Oepy,
©31H-631 OKBITY, OKBITYIIBIHBIH OCHTapanThIFbI.

Hezizei  yevimoap: bimiMm  Oepyneri  MHKIIO3MBTUIIK — YKOHE
KOJDKETIMALTK. 3epTxaHanapaa BupTyauasl MmbeHIBIK (VR)
TEXHOJIOTUSJIAPBIH Maiaanany. biniM Oepy mpoliecid MoaebILy.

10

D’Agostino (2021)

Tyiiin co30ep:KOIKETIMAUIIK, WHKIIO3UBTI OiTiM Oepy, BUPTyal bl
3epTxaHa, OipJIECKEH OKBITY.
Heziziei yevimoap: Kepy xoHe ecTy KaOuteri Hamap OiTiM
ajJylibuiapra  OKbITYIbIH — Kopkerimaumiri  (BLV).  Kewekimi
TEXHOJIOTUSLIIAP/IbI KOJIIaHYy.

Eckepry — aBTOpIapMeH KypacThIPBUIFaH

Oaraylayra MYMKIHIIK Oepei.

HepexTepai Taanay.

Tyiin ce3mep MeH HeEri3ri YFbIMAAPIAbl KaMTHUTHIH
MOJIIMETTEP/IIH apKachIHIA, TMaWbI3ABIK YJIEC apKbUIbl €CeNTey KYpri3urim, Tajiuay
»KacasbIHIbL.
Hotm:kenep. 2-xecrene KENTIpUITeH AepeKTep MHUQPIBIK TEXHOJOTHSJIAp MEH
MHKITFO3MBTI OUTiM Oepyre KaThICThI aBTOPJIApPIBIH €H KOIl 3ePTTEreH TaKbIPHITAPbIH

Kecte 2 — [udpabik xKoHEe MHKIIO3UBTI OUTIM Oepyieri HeTi3ri 3epTTey TaKbIPBITaPhIH

Tajnay
Ne Tyiiin ce3nep AKuiiri Maitb13abIK MeJIIIepi
1 Buptyanner 3eprxana 8 19%
2 Wukimo3usTi O6intim 6epy 9 20%
3 Komxkerimaimik 5 12%
4 Apmnaiisl 6inim 6epy kaxertimiri (SEN) 3 7%
5 BetiiMmaenren oKpITY 2 5%
6 Bupryannet meHsK (VR) 3 7%
7 Macenenepai memnry 1 2%
8 bipneckeH okpITY 1 2%
9 TaHBIMIBIK JaFabIIaP 2 5%
10 Buptyanael Toxipube 1 2%
11 O3iH-631 OKBITY 2 5%
12 binim Gepyneri undpii Kypangap 2 5%
14 baranay 1 2%
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15 Kowmexk1ni TexHonorus 2 5%
bapnview 43 100%
Eckepry — aBTOpIapMeH KYpacThIPbUIFaH

2-xkecteneri Tangay OOWBIHINA, 3EPTTEYIIUIED apachblHAAaFbl KEH TaJKblJIaHFaH
TaKBIPBIN «UHKIIO3USMI Oinim OGepyy (9 Makana) XKoHE «supmyanovl zepmxanay (8
Makasia) 60iibl. byl e3 ke3erinae, BUpTyallibl TEXHOJIOTUSIIAp ApKbLIbl OKBITY SJIICTEPiHE
KOHE TeH OKY MYMKIHJIKTEPIH KaMTaMachl3 €Tyre YJKEH KbI3bIFYIIbUIBIKTHl KOPCETEI].
Conpaii-ak, «xoaicemimoiniky (5 Makana) skoHe «apHaiibl 6inim 6epy kaxcemminici» (3
Makajia) TaKbIPBITTAPhl MAHbI3/IbI OOJIBINT TAOBLIAIBI, OJIAP EPEKIIE KAKETTUTIKTEpi O0ap
OKYIIbLJIAp YIIIH OUTIM Oepy MpOoIEecTepiH KOJDKETIMAl €Ty KaKETTUIINH KepCeTel.
«Bupmyanowvr weinowviky (3 Maxana), «betiimoencer okvimyy (2 Makana), «maHbIMObIK
oagoviiapy (2 Makana) KoHE «yugpavlk 6inim Oepy Kypanoapwly (2 MaxKaia) CHUSKTHI
KaTeropusjap, )XEKeJICHIIPUITCH OKbITYFa BIKIAJA €TEeTiH TeXHOJIOTHSUIAp CaJlaChIH/IaFbI
Y3IIKCIi3 3epTTeyJIepaiH aaeii 00bin Ta0bbliaabl. EH a3 3eprreninred Takpipointapra (1
Makana) «macenenepdi uiewly», «OipieckeH OKblmY», «8UpPmMyaiobl madicipubenepy,
«MeXHON02UsANbL Olimee OIpikmipy» KoHEe «basanayy Kipei.

byn TyiiiH ce3nep 0i3re ocChl caiajgarbl 3€pTTEYNEPIH HEri3ri OarbITTapbiH
aHbIKTayFa, apHaibl OUTIM Oepy KaXeTTUTikTepi O6ap OuTiManymblIap YIIiH BUPTYaJIIbI
3epTXaHajapAblH apTHIKIIBUIBIKTAPbIH, KOJDKETIMAUTITIH Oaranayra, COHIa-aK MYMKIH
OoJIaThIH KeJepTijiep MEH oJlapAbl KEHY MYMKIHIKTEPIH aHBIKTayFa MYMKIHJIIK Oepe.
Kepceriiren aepexTep/i >Kaimbliay BUPTYalAbl 3epTXaHalapAbl OfaH opl JIaMBITy
TEXHUKAJBIK, ME€IaroTUKAJIbIK *KOHE TMCUXOJIOTHSUIBIK aCIEeKTUIepAl €CKEepEeTIH KEeIIeHl
TOCUIII KaXKeT eTeTIHMIriH pacTaiibpl. TeXHOJOTUSHBIH OOJYbIH FaHA €MEC, COHbIMEH
KaTap OKBITY OJICTEPIHIH OULTIM ajdymbLIapAbIH KEKE TallalTapblHa OCHIMICIYIH Jie
€CKepy KaxerT.

Tankpiay. Tanmay KesiHAE KOJIAAHBUIFAH TYHIH CO3/€p HWHHOBALMSIIBIK
TEXHOJIOTUSTIAPIbIH JTaMybIMEH HWHKJIIO3UBTI OUTIM OepymiH OachkiM TEHACHIMSIIApbIH
KOJIIAUThIH OonFaHabIKTaH TaHfaiael. Cyper — 1-me xepcerinrennen, «HMukarozuemi
Oinim  OGepy»  KOHE  «BUpMYANObl  3epmXAHA»  TAKBIPBIITAPhl  AKIMAPATTHIK-
KOMMYHUKAIMSUTBIK TEXHOJIOTHSUIAp apKbUIBl KOJDKETIMII JKOHE TeH OuriM Oepymi
KaMTaMachl3 €Tyre HaKThl KOJIJAHBUTYbIHA OalIaHBICTHI TaHIAIABL. «Ko#cemimOiniKy
XKOHE «apuauwl Oinim Oepy xancemminikmepiy (SEN) eH MaHBI3IBI aHBIKTaMalaphbl
3aMaHayu TEXHOJOTUSITIAPIbIH OKYIIbLTapAbIH KOKETTUTIKTe piHACT 1
alBIPMaITBUTBIKTAPABI €CKEPE OTHIPHIT, OUTIM Oepy TakipuOeciHe e3repicTep €HTi3yre
KaJlail MyMKIHJIK OCpeTiHIH TYCIHY YIIiH KOJIaHBUIAILI. « Bupmyanowvt wwinoviky (VR),
«OetlimOencern OKbIMY», «MAHLIMObIK 0az0bLIap» KOHE «yugpavlk Oinim  Oepy
KYpanoapsly WHHOBAIUSUTBIK IIEITIMIEP I1H OKY MPOIIECIH Kalai )KeKeJICHAIPETIHIH )KOHE
HETI3r1 TaHBIMIBIK JaFIbUIAPAbl TaMBITATBIHBIH TalKblIayFa Kemekreceni. CoHmai-ax,
«macenenepoi  wewty»,  «OipieckeH — OKblmMy»,  «BUPMYAIObl  madcipubenepy,
«mexHono2uANapovl Oinimee OIpikmipy» XOHE «bazanayy CUSKTBl a3 TaJKblUIaHFaH
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TaKbIPBIIITAP KO3FAJIJbl, OUTKEHI 0J1ap HUPPIAHIBIPY KOHTEKCTIH]IE OEJICEH I OKBITY MEH
HOTWDKENEp/1 OaranayablH OpTypiil popManapbiH OULAIpeni.

Hotumxenep

1% 105 2%

2% 2%\\\‘

7%

= Bupryans! 3eprxana ® KomkeTiMainik SEN
= VR = BeifiMIeNTeH OKBITY TaHbIMIIBIK JaFIbLIAD
= bipiieckeH OKBITY = Bupryanus! Toxipube = baranay

Cypert 1 — 3epTTey HOTHKEJIEPIHIH JUArpaMMachl
Eckepty — aBTOpIIapMeH KypacThIpbUIFaH

KOPBITBIHAbI

Onebu Tannay FhUIBIMH KOFaMJIACTBIKTa «UHU(PIBIK OKBITY» MEH «UHKIIFO3UBTI
OutiMm Oepy» Typalibl TaKbIPBINTHIH KOFaMJla ©3€KTI Mocele eKEHIH KepCceTe/l.
«HKITI03UBTI OUTIM Oepy» JKOHE «BUPTYAJJIBI 3epTXaHaFra» JIET€H KbI3bIFYIIBIIBIKTHIH
JKOFaphl JeHIell OUTIM amymblIapAblH KEH ayKbIMbl YIIH WHKIIFO3MBTI TEXHOJIOTHSFA
Heri3enreH Ou1iM Oepy OpTatapblH 3ePTTEYTe KOHE SHTI3yTre ACTeH dKOFaphl OSHIMIUTIKTI
Kepcereni. YJKEH HazapJbl «KOJDKCTIMIUIIKKE» JKOHE «apHaiiel OimiMm  Oepy
KOKETTUTIKTepIHE»  ayaapy, FBUIBIMH  KOFaAMJACTHIKTBIH ~ MYMKIHAINT  IIEKTeyi
OKYIIBUIAPABIH TE€H KATBICYBl YIIIH OuTiM Oepy mporectepi MeH MaTepuaigapblH KO
KETIMJI1 €TyTe JIETeH YMTBUIBICHIH KOPCETEII.

«BupTyanapl MBIHABIKY, «OCHIMAENTEH OKBITYIBIHY apTHIKITBUTBIFBI «MOCEIeNepal
menry», «OIpJECKeH OKBITY», «BUPTYyalIbl Toxipubenep», «OumimM Oepy yIIiH
TEXHOJIOTUSHBI MailaJaHy» CHUSIKTHI CajalapblH CaIbICTRIPMAIBI TYPAE a3 OaChIMIIBIFbI
Oap JKEeKENEeHIIPUIreH OKY OpTaJlapbIHA JIETEH KbI3bIFYIIBUIBIKTHIH APTYHI TYPAITBI AUTAThI.
An «baranayy Oomnamak 3epTTeyepAiH BIKTUMaT OaFbITTAPhIH KOPCETE aajIbl.

ATan aliTKaHJ1a, BUPTYaJIIbl 3epTXaHanapaa 0apiablK OUTIM alTylIbIIap IbH, COHBIH
IIIiHAe epeKIne KAKETTUTIKTepl 6ap OUTIM aymIbLIapIblH OKY HOTHIKEIIEPIH JKaKcapTyFa
KOMEKTECY YVIIiH OCBIHAAM MeJaroruKaiblK TOCUIAEP MEH Kbl HHTETPAIUSIIBIK
CTpaTerusuiap/bl Kajgal TUIMII TaljanaHyra OOJNAaThIHBIH OJAaH Jpl  3epTTeyre
MYMKiHAIKTep Oepeni. CoHmali-aKk oJlapJIbIH TUIMIUIITIH pacTay >kKoHe Ooainak au3aiiH
MEH ICK€ achIpyJbIH HET131H KaMTaMachl3 €Ty YIIIH OChbl BUPTYaJJbl 3epTXaHajJapaarbl
OKY HOTHKeTepiH Oaranayra keOipek KeHUI Oeny KaxeT. Tyracrtail anranna, 3epTTeyaiy
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’KaHa OarbITTapbl MHKIIO3UBTI  OLTIM  OepyAl  UIrepuieTy  YUIIH — BUPTYyasJibl
3epTXaHajapAblH dJIEYETIH KEHIPEK TaHybl 00JDKaibl, OipaK COHbIMEH Oipre KenTereH
NeJarorukagblK KoigaHOamapabl, Y3A1KCi3 MHTErpalusl CTPATEeTrusapblH JKOHE THIMJL
OaraJiay oJIICTEpiH O/aH 9pi 3ePTTEY/A1 KaXKET €TEe/Il.

Kenreren onebuerrep/ii KapacThlpa OTBIPBIN, BUPTYalAbl 3€pTXaHAHbIH
MYMKIHJIITT HIEKTeYJ1 OUTiM anyuibliapra OepeTiH MYMKIHIIKTEep1 KOIl €KeHIH TYCIHJIK.
Cebe01, gocTypdil 3epTXaHaiap epeKieaikTepl 6ap OUTIM amylibuiapra HETi3eIMereH,
COHBIH KECIPIHEH OKBITY IMpoIleccl Ke31HAe OUTIM anylbuiap KenTereH Keaepruiepre ram
6onazasl. Con cebenTi, OKy IMPOLECCIHE BUPTYaN bl 3€pTXaHAHbl TYPAKThl OKY KYpajbl
peTiHze,acipece MHKIIO3UBTI OUTIM Oepy »kyleciHe eHri3y kepek. Erepae, BUpTyanbl
3epTXaHa MHKIIO3UBTI OUTIM Oepyze »Kui KOJJIaHBLIATBIH 00Jica, OHAA OJI ©3 KE3€TiHJIe
MYMKIHJIIT1 IEKTeYJ1 OUTIM allyIiblIapablH TYPAKThl JaMybIHa OH acep OepeTiH el.
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FRAMEWORKS OF INTEGRATED STEM EDUCATION WITH
APPLICATIONS IN CHEMISTRY INSTRUCTION
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ABSTRACT

As technology rapidly changes and pressures on the educational system mount, new
pedagogies that challenge the acquisition of critical thinking, creativity and the use of
knowledge acquired in real-life circumstances are urgently required. STEM education, a
form of education that combines science, technology, engineering and mathematics,
seems to be one such strategy. This is especially applicable to chemistry, since one must
balance between theory and practice and interdisciplinarity. The present study aims to
identify the most common STEM education methods covered by modern scientific
literature and investigate their application in chemistry education. As a component of the
task, 15 peer-reviewed articles were analyzed and published during the period between
2019 and 2025. A qualitative content analysis was conducted, with articles coded
according to eight categories: STEM content integration, problem-based learning,
inquiry-based instruction, design thinking, collaboration, student-centered learning,
hands-on activities, and assessment strategies. The findings show that STEM content
integration (100%), problem-based learning (86.7%), and design thinking (53.3%) are the
most commonly applied approaches. Chemistry-related acknowledges the value of
pragmatic research-based methods in conceptual knowledge development and practical
skills. Accordingly, carefully designed integrated STEM education has great potential to
enhance the teaching of chemistry through facilitating deep learning, inter-disciplinary
thinking, and real-world relevance. Moreover, it helps achieve sustainable development
objectives by enhancing innovation, socially responsible problem-solving and scientific
literacy in the next generation. Further research is recommended to explore how teachers
are prepared to implement these models and to assess their long-term impact on students’
scientific interest and academic development.

Keywords: Integrated STEM education, pedagogical frameworks, chemistry
instruction, problem-based learning, inquiry-based instruction, design thinking, content
analysis.
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INTRODUCTION

Modern society is rapidly developing under the pressure of technological progress,
which leads to continuous updates of knowledge and outdated previously acquired skills.
In this competitive and dynamic environment, qualities such as critical, creative,
independent, and self-organized thinking become essential for students (Kairzhana, 2023).
These skills are widely recognized as the key to successfully adapting to the demands and
uncertainties of the 21st century.

The development of natural sciences, including chemistry, is currently more
demanding than just memorizing theoretical materials. Students are expected to have the
skills to reflect analysis, use their digital tools effectively, and communicate their
knowledge in the context of practical, interdisciplinary, and research studies (Chaika,
2017). This change highlights the importance of introducing learning methods, supporting
application thinking, innovation, and solving real-world problems.

One of the most promising and widely discussed areas in this regard is integrated
STEM education, which combines science, technology, engineering and mathematics
within a single educational system. STEM-based education not only enables scientific
literacy and critical thinking, but also practical skills — qualities particularly valuable in
the education of chemistry, where abstractions must be visualized, experimented with, and
applied across disciplines (Fitriyana et al., 2024).

Despite the growing interest in STEM education, the existing literature indicates a
wide variety of approaches to its development and implementation. This diversity
highlights the need for a systematic analysis of existing teaching systems to determine
which models are used most often and how they adapt to different subject areas, including
chemistry teaching.

The purpose of this study is to analyze the pedagogical approaches presented in
scientific publications from 2019-2025 and identify which of them are most often used in
the implementation of integrated STEM education with an emphasis on chemistry.

Research question:

What pedagogical approaches are most often used in recent scientific publications
to implement integrated STEM education, including chemistry teaching?

Research objectives:

- Find and analyze peer-reviewed articles on the topic of integrated STEM for
2019-2025;

- Classify the pedagogical approaches described in them;

- To identify the frequency of use of different models;

- To clarify the specifics of their use in chemistry teaching.

Literature Review. Recent years have seen increasing interest in integrated STEM
education, especially in how it can foster interdisciplinary thinking, creativity, and real-
world application. Researchers have explored not only instructional frameworks, but also
teacher attitudes, student outcomes, and technology-enhanced learning.
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One notable study by Han, Kelley, and Knowles (2023) investigates how teachers
sustain integrated STEM instruction after participating in a structured project. Drawing
on multiple case studies and classroom artifacts, the authors found that while teachers
valued interdisciplinary practices, long-term implementation was difficult without
curriculum alignment and leadership support.

Expanding on instructional design, Sulaiman, Rosales Jr., and Kyung (2023)
developed and tested a physics-based STEM-PBL module. Their quasi-experimental
findings with secondary students show significant gains in motivation and content
mastery, suggesting that problem-centered learning promotes deeper engagement with
STEM subjects.

Shifting the lens to student perspectives, Skilling (2019) explored how project
participation reshaped learners’ views of STEM and its relevance to future careers. The
qualitative findings reveal that authentic, collaborative tasks help students build
confidence and envision STEM as accessible and personally meaningful.

A content-focused investigation by Wieselmann et al. (2022) examined 15
integrated STEM curriculum units developed by teachers. The authors categorized
practices such as engineering design, inquiry-based learning, and thematic integration,
concluding that clear instructional models are crucial for coherent STEM implementation.

From the teacher's standpoint, Tucker et al. (2024) examined the role of self-
efficacy in STEM instruction. Surveying educators using project-based methods, the study
revealed that confident teachers were more likely to adapt, innovate, and sustain integrated
approaches over time.

Addressing digital competencies, Ogegbo and Ramnarain (2022) studied science
teachers’ responses to computational thinking integration. The mixed-methods research
highlighted both enthusiasm and apprehension: while teachers valued coding as a modern
literacy, many felt underprepared, calling for more targeted professional development.

Findings from a long-term intervention are offered by De Loof, Boeve-De Pauw,
and Van Petegem (2022), who examined cognitive outcomes from a sustained integrated
STEM program. Their analysis showed measurable improvements in reasoning and
science process skills, especially when students engaged in cross-disciplinary tasks over
time.

Adding a motivational dimension, Chiu et al. (2023) applied self-determination
theory to understand students' identity formation in community-based STEM learning.
Their study confirmed that when students feel autonomy and social connection, their
interest and commitment to STEM fields increase significantly.

In the context of digital learning, Li, Jiao, and Cai (2024) explored the use of
augmented reality in kinematics and mathematics. Their design-based study showed that
AR tools helped students visualize abstract concepts, improved self-efficacy, and made
STEM content more interactive and accessible.

Exploring teacher education, Decoto and Briiona (2023) explored how beginning
and advanced ventures influence educator preparing for STEM integration. The comes
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about appeared that the members moved forward their intrigue considering, and they
started to superior get it how the issue connected with assignments and genuine
developments.

Amid this time, Gossen, Loft, and Mattley (2021) centered on youthful
understudies, assessing the Steam summer camp for basic school understudies. The
program incorporates viable errands on specialized plan, which permits you to broaden
your skylines and take a more positive see at the strategies.A second study by Sulaiman
and Rosales Jr. (2023) examined the effects of a multidisciplinary STEM module on
middle school science learning. Results indicated that integrating math, technology, and
biology improved students' collaboration skills and problem-solving confidence.

Turning to instructional design, Yonwong et al. (2024) blended inquiry-based
learning with creative thinking activities in secondary classrooms. The study found that
students not only improved in problem-solving but also became more autonomous and
innovative in tackling open-ended science tasks.

Technology-enhanced learning was at the core of Nersesian et al. (2020), who
introduced virtual reality into lessons on binary numbers. Their findings show that
Immersive environments can demystify complex content and spark enthusiasm, especially
among students who struggle with abstract thinking.

Finally, Rahmawati et al. (2020) implemented an inquiry-based STEM approach in
primary school science focused on electricity. Students in the intervention group
demonstrated significantly better critical thinking and conceptual understanding,
particularly when they were allowed to investigate, test, and reflect on their ideas.

MAIN PART

Methodology

Research Design. This study employs a qualitative content analysis technique to
identify, categorize, and synthesize pedagogical models employed in integrated STEM
education as described in contemporary scientific literature. The primary purpose was to
identify prevalent teaching models by categorizing them and determining their prevalence
and context, particularly in chemistry education.

To determine the relevance and validity of the results obtained, 15 peer-reviewed
journal articles published between 2019 and 2025 were selected for study. All the selected
studies were devoted to the implementation of integrated STEM education in mainstream
educational institutions. The data analysis consisted of a two-step coding process: in the
first stage, the learning frameworks were identified, named or implicitly mentioned in
each article; The second is the classification of these frameworks into more general
learning categories based on established models of existing STEM education research,
such as the Thibaut et al. (2018) framework.

This organized procedure provided the structure and depth of the analysis, which
allowed for a similar study of the practice of teaching in different sources. It also helped
to conduct a meaningful comparison of studies and identify trends in learning planning,
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variations in implementation strategies, and adjustments related to the subject. The design
used proved to be particularly useful in analyzing qualitative differences and repetitive
pedagogical patterns in various STEM teaching settings, paying particular attention to the
implementation of such patterns in chemistry teaching.

selected for analysis. The selection criteria included:

applicable;

- Articles published between 2019 and 2025;
- Focus on integrated STEM education (not isolated STEM subjects);

- Inclusion of explicit pedagogical approaches or instructional frameworks;
- Relevance to secondary or higher education, with attention to chemistry where

Table 1 — Overview of Selected Articles for Analysis

- Indexed in Google Scholar and published in reputable academic journals.

Ne Author(s), year Title Aim
1 Han, Kelley, and Knowles Sustainability of integrated Sustain post-project STEM
(2023) STEM practices
2 Sulaiman, Rosales Jr., and STEM-PBL effectiveness Measure physics PBL
Kyung (2023) in physics impact
3 Skilling (2019) Student beliefs in STEM Understand STEM identity
shifts
4 Wieselmann et al. (2022) Instructional  design in Review teacher STEM
STEM units strategies
5 Tucker et al. (2024) Teacher self-efficacy in Evaluate STEM teaching
STEM confidence
6 Ogegbo and Ramnarain Computational thinking Explore coding in science
(2022) integration
7 De Loof, Boeve-De Pauw, Long-term STEM learning Assess long-term STEM
and Van Petegem (2022) outcomes effects
8 Chiu et al. (2023) Community-based STEM Link STEM to motivation
motivation
9 Li, Jiao, and Cai (2024) Augmented  reality in Test AR-based STEM
STEM learning
10 DeCoito and Briona (2023) STEM  innovation in Foster digital teaching
teacher training creativity
11 Gossen, Hammack, and STEM awareness in young Boost engineering career
Utley (2021) learners awareness
12 Sulaiman and Rosales Jr. Multidisciplinary = STEM Improve science

(2023)

integration

collaboration skills

Data collection. A total of 15 peer-reviewed journal articles were purposefully
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13 Yonwong et al. (2024) Inquiry and creativity in Enhance inquiry-based
STEM creativity
14 Nersesian et al. (2020) VR in middle school STEM Apply VR to STEM

15 Rahmawati et al. (2020) Critical thinking in primary Build  critical  STEM
STEM thinking

Note — complied by the authors

Data analysis. The data were analyzed in two stages using a deductive content
analysis approach. The main objective was to identify which pedagogical frameworks
were present in each article and how they could be grouped under broader instructional
categories.

Stage One: Coding of Instructional Practices

Each article was carefully reviewed to extract mentions of instructional practices or
frameworks (e.g., project-based learning, engineering design, inquiry). To ensure
consistency in coding, a predefined set of categories was used, based on the instructional
framework proposed by Thibaut et al. (2018). This model organizes STEM instructional
practices into nine pedagogical clusters.

To align the framework with the goals of this study, we adapted it into a more
concise version, summarizing key instructional categories:

Table 2 — Framework Categories and Representative Teaching Practices

Category Example Practices

STEM content integration Interdisciplinary links, technology use
Problem-based learning Open-ended challenges, real-world tasks
Inquiry-based instruction Scientific inquiry, data interpretation
Design thinking Engineering design, model building
Collaboration Group work, peer interaction
Student-centered learning Autonomy, engagement, relevance
Hands-on activities Manipulatives, experiments, prototypes
Assessment strategies Formative feedback, reflection,

performance tasks

Note — complied by the authors

Each article was assigned to one or more categories based on the instructional
practices described. For instance, a study focused on engineering cycles and iterative
solution-building was categorized under Design thinking, while another emphasizing
student agency and personal engagement was coded as Student-centered learning.
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Stage Two: Frequency and Contextual Analysis

In the second stage, the categorized data were analyzed quantitatively to determine
how frequently each category appeared across the 15 articles. Additionally, the context of
chemistry education was examined, noting whether frameworks were explicitly applied
to chemistry teaching or adapted to address chemistry-specific learning goals.

This two-stage approach enabled both qualitative insights into the nature of the
frameworks and a quantitative overview of prevailing trends in recent STEM education
research.

Results. This study analyzed 15 peer-reviewed articles published between 2019 and
2025 to identify the most frequently used pedagogical frameworks in integrated STEM
education, with a particular focus on their application in chemistry teaching. Each article
was coded based on eight instructional categories adapted from Thibaut et al. (2018).

Table — 3 summarizes instructional frameworks identified in 15 articles. Each «+»
indicates the presence of a specific strategy. Categories include STEM integration,
problem-based and inquiry-based learning, design thinking, collaboration, student-
centered learning, hands-on activities, and assessment. The table shows varied use of these
approaches, with notable patterns in chemistry education.

Table 3 — Instructional Categories Identified in Reviewed Articles

S |o |5 g
@ c = s n
> c = S Rt
3 & = < i o>
. = < 2 o = i)
Articles - |5 |= |2 e |5 | £
c 7] ° — c [<B) = [72)
£ 18 |8 |£ |8 | |8 |=
c o I3 — +— [<B) =
Q 1 o = © o c <5}
o e 0 = B s o e
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Han et al., 2023 “Sustainability of integrated
+ + + + +
STEM”
Sulaiman et al, 2023 “STEM-PBL
. . . + + + +
effectiveness in physics”
Skilling, 2019 “Student beliefs in STEM” + + +
Wieselmann et al., 2022 “Instructional design
. . + + + + +
in STEM units”
Tucker et al., 2024 “Teacher self-efficacy in N N N
STEM”
Ogegbo & Ramnarain, 2022 “Computational N N N N
thinking integration”
De Loof et al., 2022 “Long-term STEM
. + + + +
learning outcomes”
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Chiu et al., 2023 “Community-based STEM N N N N

motivation”

Liet al.,, 2024 “Augmented reality in STEM” | + + + + + + +

DeCoito & Briona, 2023 “STEM innovation N N N N

in teacher training”

Gossen et al., 2021 “STEM awareness in
+ + + +

young learners”

Sulaiman & Rosales, 2023 N N N

“Multidisciplinary STEM integration”

Yonwong et al., 2024 “Inquiry and creativity N N

in STEM”

Nersesian et al., 2020 “VR in middle school
+ + + +

STEM”

Rahmawati et al., 2020 “Critical thinking in N N N

primary STEM”

Note — complied by the authors

Following this, table — 4 summarizes the total frequency of each instructional
category across the 15 articles:

Table 4 — Frequency of Instructional Categories in STEM Education Articles

Framework Frequency Percentage
STEM content integration 15 100.0%
Problem-based learning 13 86.7%
Design thinking 8 53.3%
Inquiry-based instruction 7 46.7%
Student-centered learning 6 40.0%
Hands-on activities 4 26.7%
Assessment strategies 4 26.7%
Collaboration 2 13.3%

Note — complied by the author
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The table — 4 demonstrates that STEM content integration was present in all 15
articles, while problem-based learning was also highly prevalent, appearing in 86.7% of
the reviewed studies. The remaining categories showed moderate to low frequency, with
collaboration being the least cited instructional category.

Discussion. The results of this study reveal several distinct trends in how integrated
STEM education has been designed and implemented in academic literature from 2019 to
2025. First and foremost, STEM content integration was present in all of the reviewed
studies (100%), clearly affirming its role as the foundation of integrated STEM
instruction. Most authors emphasized the importance of connecting different subject
areas—most commonly chemistry, physics, mathematics, and engineering—into unified
and meaningful learning experiences. These interdisciplinary links allow students to see
how scientific knowledge functions across domains, making learning more relevant and
applied.

Problem-based learning (PBL) was the second most commonly employed strategy,
accounting for 86.7% of the research. According to the researchers, this strategy allows
students to connect with authentic scientific difficulties, boosts motivation, and develops
deeper analytical thinking. These findings are compatible with modern educational
techniques, which emphasize real-world applicability and active student participation via
open-ended projects.

Approaches such as design thinking (53.3%) and inquiry-based instruction (46.7%)
were also frequently implemented. These methods were often used to stimulate creativity,
experimentation, and problem-solving. In chemistry instruction, for instance, such
frameworks were integrated through hands-on laboratory projects, the use of physical and
digital models, or technology-enhanced tasks such as those using augmented reality.

Although not often clearly stated, student-centered learning appeared in 40% of the
publications. Many studies have characterized learning environments that promote
student autonomy, decision-making, and engagement with personally relevant
knowledge. This implies that student-centered aspects may be integrated into larger
frameworks, even if they are not explicitly defined as a distinct category.

Hands-on activities and evaluation procedures were each used in 26.7% of the
studies. While these components are commonly recognized as important in STEM
education, particularly in practical courses like chemistry, their low frequency may reflect
variances in research emphasis or technique. In other circumstances, such behaviors may
be assumed or integrated in larger educational paradigms.

Surprisingly, collaboration was the least represented category, accounting for only
13.3% of the reviewed articles. Given its known importance in fostering STEM
competencies such as teamwork and communication, this could point to an under-
researched subject or a lack of reporting on group-based instructional approaches in the
examined literature.

In the context of chemistry education, several frameworks stood out as especially
effective. Articles that focused on chemistry frequently incorporated inquiry, hands-on
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learning, and design-based strategies to support deeper understanding and practical
application. For example, Sulaiman et al. (2023) used integrated problem-based learning
to strengthen critical thinking in both chemistry and physics lessons. Li et al. (2024)
applied augmented reality tools to help students visualize and model molecular structures,
enhancing design-based learning. Similarly, Rahmawati et al. (2020) implemented
inquiry-driven activities in primary-level chemistry classes, which led to significant gains
in students’ independent thinking and problem-solving abilities.

Overall, the analysis shows that while certain instructional frameworks are well-
established across STEM education, their specific applications in chemistry offer
promising strategies to deepen conceptual understanding and support student engagement.

CONCLUSION

The study emphasized the most common used curricula of integrated STEM
education, namely on how they were used in chemistry instruction. Based on a qualitative
review of 15 peer-reviewed articles that were published from 2019 to 2025, the most used
methodologies were STEM content integration and problem-based learning, followed by
design thinking and inquiry-based learning.

These methods significantly contribute to conceptual understanding, critical
thinking, and student engagement, especially when chemistry lessons include hands-on
activities, research, and solving real-world problems. Such methods help to combine
theoretical content with practical application, making scientific education more relevant
and effective.

Based on these findings, future research could explore how teachers are trained to
implement these approaches, what challenges they face in practice, and what support they
need to effectively apply STEM learning. Longitudinal studies could also explore the
long-term impact of integrated STEM education on students' academic outcomes and
interest in a scientific career.

Thus, integrated STEM education, when implemented thoughtfully, has significant
potential to improve chemistry teaching, contributing to deeper learning, interdisciplinary
thinking, and real-life relevance. Furthermore, it supports the broader goals of sustainable
development by fostering innovation, scientific literacy, and socially responsible
problem-solving in the next generation of learners. Continued research and practical
support for teachers will be the key to fully realizing its benefits.
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OVERVIEW OF ARTIFICIAL INTELLIGENCE IN EDUCATION
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ABSTRACT

The purpose of this study is to establish the main trends of using artificial
intelligence in education and to analyze the advantages and disadvantages of its use in the
educational process. The relevance of this study is triggered by the growing use of digital
technologies in the modernization of education and the possible role of artificial
intelligence as a tool to improve the efficiency of education. The novelty of the research
lies in a wide content analysis of scientific literature from the last decade that considers
not only technical usage, but also pedagogical and ethical issues. The procedure entailed
qualitative content analysis of peer-reviewed scientific journals from 2013 to 2025,
selected because of their subject of application of artificial intelligence to education. Key
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issues such as individual learning, test automation, ethics, and teachers' professional
training were discussed. The most discussed topic was individual learning (90%),
followed by test automation (80%) and ethics (70%). It also indicates the need for teachers'
skill development, organizing learning situations with active involvement of all the
participants and constructing digital student competence. The conclusions highlight a
demand for long-term strategic planning and ethical guidelines to enable responsible use
of artificial intelligence. The research contributes to sustainable development by
supporting United Nations Sustainable Development Goal No. 4: quality education. The
use of artificial intelligence can improve accessibility, enhance personalization, reduce
the workload on teachers, and enable inclusive learning, which is key to the creation of
more equitable and sustainable education systems.

Key words: Artificial Intelligence, education, personalized learning, automated
assessment, teacher training, ethical issues, content analysis.

INTRODUCTION

Technology is now imperative in education. Its influence is best demonstrated by
how knowledge is gained, processed, and passed on. Technology tools have
revolutionized education into a more dynamic, adaptive, and student-centered practice
(Raja & Nagasubramani, 2018). Artificial intelligence (Al) is one of the most
revolutionary technologies that is revolutionizing how educational content is presented
and how students interact with it. Artificial intelligence not only helps with one-on-one
and interactive learning, but also affects teachers in classroom management, assessment,
and student support.

Al technologies such as intelligent tutoring systems, chatbots, and virtual learning
environments have already begun to reengineer classroom practice. These systems assist
teaching and learning by providing immediate feedback, adaptive content delivery, and
performance analysis (Chen et al., 2020). The greatest strength of Al is its ability to
supplement gaps in access, facilitate differentiated instruction, and promote student
motivation and performance.

Although Ai is continuing to be increasingly widespread, its introduction to
schooling is plagued with issues. Issues of ethical use of data, equal access, and teachers'
willingness to implement these technologies persist. Differential success of Al by subject
and by classroom is another issue. Mathematics and language learning are showing
promise, but investigations of broader domains in education are just beginning.

The purpose of this article is to examine current applications and implications of Al
in education by analyzing key findings from existing literature. This research aims to
answer the following research questions:

1. What are the most common applications of Al in education?

2. What are the main challenges and limitations associated with Al implementation
in educational settings?
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Literature review. A growing body of literature underscores the transformative
role of Al in education. For instance, Harry (2023) outlines how adaptive learning
platforms powered by Al adjust instructional content in real-time to suit individual
learners' needs. In addition to personalization, she highlights the role of intelligent tutoring
systems and chatbots that simulate human feedback and provide students with support
beyond traditional classroom hours.

Building on this, Zhai et al. (2021) conducted a large-scale review of 100 studies
and introduced a three-tier framework for Al integration: development (data processing
and pattern recognition), application (adaptive feedback and control), and integration
(affective computing and immersive experiences). Their analysis brings attention not only
to the expanding role of Al but also to unresolved concerns around ethics and teacher
preparedness.

The contributions of Woolf et al. (2013) focus on broader educational
transformations, emphasizing how Al supports XXI century competencies such as critical
thinking, digital literacy, and collaboration. They stress that Al-driven tools can act as
personal tutors, improve access to quality education, and support lifelong learning. This
prompts us to emphasize the social context of deploying Al in learning.

At the same time, Tahiru (2021) considers both potential and risk when in the
classroom. In his systematic review, personalization, automation, and immediate feedback
are identified as key advantages. However, the study also came up with long-standing
issues like algorithm bias, transparency of the decision-making process, and the lack of
clearly defined regulatory standards.

In a more empirical approach, Almasri (2024) analyzes how Al technologies have
been adopted in science education. The study reveals that Al increases student
engagement through virtual labs and intelligent learning systems, yet also reports mixed
perceptions from both educators and learners regarding human interaction and technology
dependence.

The article «Artificial Intelligence in education and assessment methods» (Al
Braiki et. al, 2020) examines some most significant questions related to the application of
artificial intelligence in the field of education and its assessment methods. One of the most
Important topics is education using artificial intelligence as a tool for personalization, by
which it is possible to create adaptive learning systems based on individual students'
requirements and level of education. Artificial intelligence software can mark tests,
assignments, and projects by processing large data with speed and objectivity. Another
important aspect of using Al in education is the potential to provide immediate feedback
(Al Braiki et. al, 2020).

Selvam's article «Exploring the Impact of Artificial Intelligence on the
Transformation of Education in Physics, Chemistry, and Biology» (2024) addresses the
use of artificial intelligence in natural science education, specifically in physics,
chemistry, and biology (PCB) education. The article presents a critical analysis of various
scientific research studies on artificial intelligence systems that are developed to achieve
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learning goals and assess the academic performance of students. The paper classifies the
use of artificial intelligence in education according to PCB and provides an overview of
its usage in these specific areas. The paper highlights the potential of artificial intelligence
In increasing motivation, concept clarity, problem-solving ability and critical thinking of
students, as well as its ability to reduce cognitive load.

A different view is that of Barber et al. (2025), who look at the role of education by
Al tools used in learning environments. In their view, Al augments the analytical abilities
of students and helps them differentiate how content is delivered. However, they warn
against overindulgence and making sure emphasis is placed on teachers' digital literacy.

Baum et al. (2021) presented an overview of trends with a growing body of
evidence for the use of Al in educational research. Although their view is scientifically
sound, its applicability to curriculum design and interdisciplinary skill acquisition is
directly relevant to general education.

Finally, Zhang and Aslan (2021) also propose a taxonomy of Al classroom
technologies as expert systems and intelligent agents. The review demands longitudinal
measures to gauge the long-term impact of Al and demands methodological application
to teacher education.

MAIN PART

Methodology. The research used the qualitative content analysis method. 10
scientific articles published between 2013 and 2025 were selected based on their work
and relevance. They were selected for using Al in education as well as the presentation of
applications, advantages, or disadvantages. The articles were structured based on
prevailing themes and concepts (see Table 1).

Table 1 — Articles and Key Concepts

Ne  Author(s), Year Title Key Concepts
1 Harry, 2023 Role of Al in Education Personalized learning,
tutoring, chatbots,
automation
2 Zhaietal., 2021 A Review of Atrtificial Integration levels, adaptive
Intelligence (Al) in Education learning, ethics, training
from 2010 to 2020
3 Woolfetal., 2013 Al Grand Challenges for XXI century skills, tutoring,
Education access
4 Tahiru, 2021 Al in education: A systematic Personalization, bias, policy

literature review

5 Almasri, 2024 Exploring the impact of artificial Engagement, virtual
intelligence in teaching and learning, cost
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learning of science: A
systematic review of empirical
research

6 Al Braiki et al., 2020 Artificial intelligence in Grading, adaptive testing
education and assessment
methods

7 Selvam, 2024 Exploring the impact of artificial Motivation, simulations,
intelligence on transforming ethics
physics, chemistry, and biology
education

8 Berber et al., 2025 Artificial Intelligence in Data analysis, literacy
Chemistry Research —
Implications for Teaching and
Learning

9 Baumetal., 2021 Artificial intelligence in Curriculum reform, skills
chemistry: current trends and
future directions

10 Zhang & Aslan, 2021 Al technologies for education: Expert systems, longitudinal
Recent research & future research
directions

Note — complied by the author

Data Analysis. The content analysis was used to determine the key concepts, terms,
and applications of Al by calculating the frequency and percentages of them.

Results and Discussion. The key themes and concepts based on the reviewed
articles were identified to indicate dominant patterns, and the count of applications of each
concept was calculated (see Table 2).

Table 2 — Concept Frequency Table

Key Concept Frequency Percentage
Personalized learning 9 90%
Automation and assessment 8 80%
Ethical issues 7 70%
Teacher training 6 60%
Engagement and interactivity 5 50%
Virtual/immersive environments 4 40%
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XXI century skills 3 30%

Note — complied by the author

Content analysis indicated that the most common concept appearing was
personalized learning, and it was found to appear in 90% of the articles considered.
Authors explained how artificial intelligence changes the learning process according to
student profiles, pace, and interest. For example, Harry's (2023) and Zhang and Aslan's
(2021) adaptive platforms adjust content in real-time, resulting in an effective and
engaging learning environment.

Particular attention was paid to incorporating the term evaluation automation,
which is presented in 80% of the articles. Al Braiki et al. (2020), as well as Almasri (2024),
emphasized that computer-assisted assessment, online testing, and adaptive testing not
only reduce teachers' workload, but also the unreliability and delay of assessment. The
programs give teachers a clearer picture of learners' accomplishment and allow them to
respond in time.

Ethical issues, including data privacy and bias in algorithms, were addressed in 70%
of the studies. Scholars like Tahiru (2021) and Zhai et al., 2021) worried about
transparency of artificial intelligence-informed decisions, fairness of access, and student
data protection needs. All the others called for the establishment of institutional guidelines
and global standards of using artificial intelligence in education.

Training of teachers and their willingness to learn were cited in 60% of the articles.
While artificial intelligence is increasingly being used in the classroom, instructors are not
usually trained to properly use these types of tools. Berber et al. (2025) and Almasri (2024)
suggested that Al training needs to be included in pre-training programs along with
continuing professional training.

Interactivity and engagement, the subject of half of the research, refer to how
artificial intelligence technology - through gamified environments, virtual teachers, and
simulations — enables students to interact. Selvam (2024) demonstrated how these kinds
of tools could be utilized to enhance motivation and autonomy, especially when
implemented to act out complex ideas.

Immersive and virtual learning environments, though discussed in fewer articles
(40%), are extremely helpful. They simulate the conditions of the real world and allow
you to present abstract concepts more tangibly. Wolf et al. (2013) and Almasri (2024) also
mention that they are related to experiential learning but require serious technical support.

Finally, the promotion of XXI century skills — such as problem-solving, creativity,
and digital fluency —was emphasized by Woolf et al. (2013) and Baum et al. (2021). These
studies argued that Al should not only support academic achievement but also prepare
students for a rapidly evolving digital future.

Overall, the research suggests how Al is essentially revolutionizing education with
personalized learning, transforming assessment into an easy task, and improving
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interaction. However, only through ethical integration, e.g., fair accessibility, teacher
training, and ethical governance, will it achieve its full potential.

CONCLUSION

The article is a detailed critical analysis of how artificial intelligence is transforming
education in the modern age. Based on content analysis of ten research articles, the main
areas have been identified that Al is already impacting significantly: large-scale learning,
automatic assessment, ethical issues, teacher readiness, and students' motivation. All these
results suggest an adaptive, data-driven, and learner-centered learning environment.

However, the study also revealed key issues that need to be addressed. Ethical
issues in the use of data, algorithmic bias, and unequal access to artificial intelligence tools
are some of the key areas where caution needs to be exercised in policy development.
Additionally, a lack of training for teachers in Al integration is one of the significant
challenges to successful implementation. Universities need to invest in infrastructure, as
well as human capital, to ensure sustainable implementation of Al.

Further studies are also needed in the future on the long-term impact of Al on
academic performance by discipline and level of study. Comparative studies by country
and demographic will also enhance our understanding of the use of Al in education around
the world. Instructionist-technologist-policy maker collaborations are also needed to
develop artificial intelligence applications that are ethical, inclusive, and actually
beneficial to teaching and learning.

If harnessed wisely, Al can not only supplement human learning, but also transform
education as a more accessible, personalized, and effective system for all individuals
globally.
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BIJIIM BEPYJIEI'T CBIHBIIITAH TBIC KX¥MBICTAP: TYPAKTBI JAMY
MYMKIHAIKTEPI MEH KUBIHUIBIJIBIKTAPBI

A. BarpIT:KaHOBA
SDU VYuusepcureri, Kackenen, Kazakcran PeciyGimkacht

AHIATIIA

3epmmeyoiy maxcamor — TypaxThl gamy makcarrtapbiHa (TJIM) Koil XeTKi3y
KOHTEKCTIH/I€ OHBIH MYMKIHJIIKTEp1 MEH KeJiepruiepine 6aca Hazap ayaapa OThIPbII, O111M
Oepy YaepiCIHAET1 ChIHBINTAH ThIC JKYMBICTAp/IbIH POJIIH Tajaay.

Taxvipvinmuly 63exminiei CTyIEHTTEPIIH CBIHM TYPFbIJAH Oilliay, TONTHIK KYMBIC,
HKOJIOTHSUIBIK, KAyanKepIIUTIK XKOHE dJIEYyMETTIK OENCEeHIUTIK CUSKThI TYPaKThl JaMyFa
BIKMAJ €TETIH JaFAblIapblH JaMBITY Kypaibl peTiHae HedopMmaibai OutiMre aereH
Ha3apJIbIH apTybiHA O0aiimaHbICThL. JKYMBICTHIH JKaHAIBIFBI Ka3ipri 3aMaHFbI 9/IeOueTTepre
(20002024 xpbuinapra apHanran 20 Jepekke3) jKyieli Mony 00k TadbUIa b, MaKaia
cabaKTaH ThIC iC- IIapanap bl TYPAKThI OUTIMIe 9cep €Ty Kypasbl pETiH/Ie KapacThIpaIbl.

9oicmeme CaralibIK )KOHE CaHBIK TaJIaybl KAMTHJIBI: HET13T1 CO3/Iep aHBIKTAJIIbI
(MBICQJIBI, «TYPAKThI 1aMy», «MOTHBAIIHI», «QJIEYMETTIK OCICEHIUTIK») KoHE OJIapIbIH
KUUTIK MoHAepl OakbutaHabl. COHBIMEH, TaJJAHBIN OTBIPFaH >KYMBICTapAbIH 85%-1a
«TypakThl Jamy» TepMmuHi, 70%-1a «moTHBanus» koHe 60%-1a «KaTBHICYIaFh
Kenepruiep» TepMuHi kezaecei. CaHabIK IepeKTepre Ae Tajgay KacallIbl: aBTOPJIapAbIH
68%-bI CHIHBINTAH THIC KYMBICTAPJABIH OKYIIBUIAPIBIH TYJIFANbIK JaMyblHA OH OCEpiH
atan etce, 06ipak 55%-bI HET13T1 KeAepri PeTiHle pecypcTapIblH JKEeTICTICYIUTITIH aTar
oerel.

Homuoicenepdiy ~ KOPBITBIHABICHI OOMBIHINIA CBHIHBIITAH THIC IC-TIapaiapabl
dbopmanbai OKBITYMEH cayaTThl Typhae OipikTipeTiH Oojica, OutiM Oepyaeri TypaKThl
e3repicTepre BIKMAJI €TETIHIH KepceTel. JlereHMeH, ayKbIMIbl HOTHIKEre KOJI KETKi3y
YIIIH OCBhl Olp e3repicTi >KyHeml Typlie eHri3y, MyFaliMAepIiH KOJIJaybl KOHE
MHCTUTYLIMOHAJIBIK MOTUBALIUS KaXKET.

3epTTeyiH yieci TypakTel OiiM Oepy casicaThiHa ca0aKTaH ThIC (opMaTTapibl
MHTerpanusiay OOMbIHIIA aFbIMIAFbl TEHACHIUUIAp MEH MPAKTUKAJIBIK TIKipuOenep i
aHbIKTay OOJIBIN TaObLIAdbI.

Tyuiin co30ep: CHIHBIITAH THIC ic- IIapanap, TYPakTbl JaMy, MOTHUBAIUs, OKY
yirepim, oneyMerTTik OenceHautik, XXI Facelp nmarapliapbl, KaOUIeT, KyHemik
UHTErpanus, popmanabasl eMeC OKbITY, MYFalIiM KOJ/Iayhl.

ABTOP TYPAJIbBI
BarbiT:kaHoBa AiiHa KyaHablkKbI3bl — Maructpant, SDU VYamuBepcureri,
Kackenen, Kazakcran Pecriy6imkacer, email: ainabagytzhanova@gmail.com
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STRENGTHENING WATER EDUCATION AND RESEARCH IN EURASIA
THROUGH THE WATER HARMONY NETWORK

D. Hojiboev'*, Z. Razykov!
Mining-metallurgical institute of Tajikistan, Chkalovsk, Tajikistan

ABSTRACT

Water challenges in Eurasia require transnational cooperation, knowledge exchange,
and innovative educational approaches. The Water Harmony Eurasia (Water Harmony
Eurasia Il — Harmonize Research and Teaching Strategies on Water Technology, n.d.)
initiative fosters collaboration among universities, research institutions, and policymakers
to enhance water-related education, research, and capacity building. The network has
grown from its initial partnerships to include institutions across Central Asia, Eastern
Europe, and beyond, promoting the harmonization of curricula, interdisciplinary research,
and the integration of digital learning tools.

This abstract explores the impact of Water Harmony Eurasia in advancing
Sustainable Development Goal (SDG) 6 (Clean Water and Sanitation) through higher
education and scientific collaboration. Key activities include joint research projects,
mobility programs, and technology-driven learning platforms that equip students and
professionals with practical skills in water quality assessment, wastewater treatment, and
environmental sustainability.

Moreover, the initiative strengthens policy-relevant research by engaging
stakeholders in addressing regional water challenges, including transboundary river
management, climate adaptation, and circular economy principles in water use. Through
capacity-building efforts, the project contributes to resilient water governance and
knowledge-driven decision-making.

By fostering partnerships and leveraging digital innovations, Water Harmony
Eurasia serves as a model for regional cooperation in environmental education. The
initiative demonstrates how academia, industry, and policymakers can co-develop
solutions for sustainable water management and climate resilience in Eurasia and beyond.
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Water Harmony Eurasia Il — Harmonize research and teaching strategies on water
technology. (n.d.). Received April 25, 2025, from https://waterh.net/.

ABOUT THE AUTHORS
Dalerjon Hojiboev, PhD, Head of Ecology Department, Mining-metallurgical
institute of Tajikistan, Chkalovsk, Tajikistan, email: dalerkhojiboev@gmail.com*
Zafar Razykov, DSc, Professor of Ecology Department, Mining-metallurgical
institute of Tajikistan, Chkalovsk, Tajikistan, email: zafarrazykov@mail.ru

55


mailto:dalerkhojiboev@gmail.com*

PROMOTING SUSTAINABILITY AND RESILIENCE FOR HEALTHY
COMMUNITIES

HOW NON-GOVERNMENT ORGANIZATIONS BUILD COMMUNITY
RESILIENCE TO SOCIETAL GRAND CHALLENGE OF NATURAL FLOOD
DISASTER

Gahwar Bhatti
SDU University, Kaskelen, Republic of Kazakhstan

ABSTRACT

We explore how Non-Government Organizations (NGO’s) build community
resilience to mitigate the grand challenge of natural flood disaster which is caused due to
climate change. The research aligns with SDG (Sustainable Development Goal) No. 13:
Climate Action, emphasizing the importance of proactive and reactive measures in
addressing the repetitive flood disasters. Based on the case study analysis in Sindh and
Balochistan provinces of Pakistan we interviewed the upper level representatives of Non-
Governmental Organizations (NGOs) who were involved in the mitigation of flood
disaster in 2010 and in 2022 in these provinces of Pakistan and also we interviewed 44
community members who were the victim of these disasters and actively involved in
mitigation strategies. Apart from that we also conducted few interviews from government
officials responsible for rescue and relief works in those districts during disaster. We came
up with a process model which explains how NGO strategies build community resilience
to societal grand challenge of flood disaster. We found that NGO’s partner with
community to build community resilience to societal grand challenge of flood disaster in
three stages i.e. sensing, contributing and partnering.

Keywords: Societal Grand Challenges, Flood Disaster, Organizational Resilience,
Community Resilience.
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3USTDBI )KEHLJI 3AKBIMIAJIFAH )KETKIHINEKTEPIIH TAVIM-
MEHEJ)KMEHTTIK JAFABLIAPBIH JAMBITY

. ToxTapyJbl
«AnMaTel 00JBICHI OLTiM OacKapMachl» MEMIIEKETTIK MEKEMect,
«Ne 3 apHaifbl MEKTEII-MHTEPHATHD» KOMYHAJJIBIK MEMJIEKETTIK MEKeMeci,
Kackenen, Kazakcran PecriyOnmkacsr

AHIATIIA

3epmmeyoiy maxcamvl — 3UATHI KEHIT 3aKbIMJAJIFAaH KETKIHINIEKTCPAIH TaiM-
MEHE/DKMEHT JaFIbUIAPhIH JTaMBITYIBI TCOPUSIIBIK HETI3/IeY, OKY-OHICTEMENIK KEIICHIH
ManbIHAay, THIMIUTITIH T9JIeTeY.

3epmmeyoiy ezexminiei. Ka3ipri apHaiibl )KoHE MHKJIIO3UBTI OUTIM Oepy JKyheciHe
epekie OuTiM Oepy KaKeTTuTikTepl Oap Oananapra OarbITTainFad OuUTiM Oepy MOJEIIHIH
JaMybl, OJapJbIH KEKe KaOLISTTepiH allyFa, OMIPJIIK MaHbBI3Abl JaFablIapabl
KaJIBIITaCTBIPYFa, KOFaMFa TOJILIKKAHJIBI OCHiMJIeyiHe epeKIlle Hazap ayaaphill OTHIP.
Byn OarpiTTa 3MATHI KEHIJT 3aKbIMIAJFAH JKeTKIHIIEKTEPAiH epecek ewmipre
Oeilimaeyney MakcaThlHIAa OJEYMETTIK JarfpUIapblH JaMBITY MaHbBI3Abl  OOJIBII
TaObUIAIBl. OJICYMETTIK KOFaMFa OeriMIeny1e KaXeTTl TaFabuIapIbIH O1pi — KYHISTIKT1
eMipJie aca KaKeTTI TaWM-MeHeIKMEHT JarAbliapbl. 3USATHl KEHUI 3aKbIMJaJFaH
KETKIHIIEKTEPAIH TalM-MEHEKMEHTTIK NaFJblUIapblH JTAMBITY €peceK eMipre Kelry
OapbIChIH/IA, YAaKBITTHIH THIM/I1 Al JaIaHy, )Kocnap Kypy, MakcaTKa >KeTy JaFabUIaphl oTe
MaHBI3IBIpaK Oomaapl. by onmapaslH epecek eMipre KOIIKeH Ke3le >KYMBIC 1CTey,
KOCBhIMIIIA OLTIM ajy JKOHE TOYeJICi3 eMip Cypy KaOlLIeTiHe ocep eTe/I.

Kanmbutait anranga Oi3AIH 3€PTTEY KYMBICBIMBI3 3HSATHI KEHUT 3aKbIMIAJIFaH
KETKIHIIEKTePAIH TaM-MEHEKMEHTTIK JaFIbUIapbIH JaMBITY apKbUIBl OJap.IbIH
TOYEJCI3IIrH apPTTHIPHII, KaIbl HYHKIMOHAIIBI KAOLIETTEPiH JKaKcapTyFa OaFbITTAIFaH
MaHBI3/IbI 3epTTey O0JbIN TaObUTaNbl. Bysl caHaTTaFbl JKETKIHIIEKTEp KOOiHEeCe YaKbITThI
Oackapy MEH YWBIMAACTBIPY YIIH KaXETTI aTKapymibl (YHKIUSIAD JaFIbUIapbIH
MEHIepye KUbIHIBIKTapFa Tam 0ojaasl. Tamm xkoHe T.0. 3epTTeyliepiHe CoWKec, 3UiThI
3aKpIMJIANIFAH JKETKIHIIEKTEPre aTKapymibl (QYHKIHUIAPBIH JKaKCapTyFa apHajFaH
KYPBUIBIMIATIFAH WHTEPBEHIMsIAP mangansl O0omybl Mymkia (Tamm, 2024). Mynngaii
WHTEPBEHIUSIAP YaKBITThI OacKapyAblH HETI3r1 KOMIIOHEHTTEp1 OOJBIN TaObUIATHIH
TaTnChIpMasap/ibl JKocmapiay *koHe 0aChIMIBIK Oepy CTpaTerusIapblH KOJJAHyFa BIKIAT
eremi. CoHBIMEH Kartap, 3WATHl 3aKbIMIAIFAaH JKETKIHIICKTEPIiH YaKBITTHI Oackapy
JIaF IbUTAPBIHBIH QJICYMETTIK MaHBI3BIH eckepmeyre 6onmaiasl. Fameim Malapela (2024)
MIKIpIHIIE, aTa-aHajap MEH JEHCAYJbIK CaKTay MaMaHJapbl CHUSKTHI OipHEIIe Myaaeni
TapanTapJblH BIHTBIMAKTACTHIFBI OVJI JKaCTapIblH YaKbITTHl OackKapy JaFIbUIapbiH
JAMBITYFa BIKIAT €TETIH KOJIJIAy KOPCETY OPTACHIH KYPY/1a MaHbI3bI POJI aTKapajbl. ATa-
aHAJAPJBIH KATHICYBl €PEKIIIe MAaHBI3IbI, OUTKEHI OJlap MEKTENTe HEMEeCe TEPaIHsUIBIK
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opTajia YHUpEHTeH YaKbITThl OacKapy oJICTEepiH Yiiae OEKITyre KeMeKTece ajajpbl.
ConHbIMeH KaTap, »Xoclapiay MeH YHBIMIACTBIPY CHSAKTBI aTKapylibl (yHKIUSIAp
aKaJIeMUSJIBIK JKETICTIKTEPMEH KaTap oJEyMETTIK JaFAbpliapAbl JaMbITy YIIIH e
MaHbp3Abl  (MemiSevié, 2020). Aifta KeTy KepeK, 3UAThl JKEHUI 3aKbIMJaJIFaH
KETKIHIIEKTePJIH KoOiHece oJeyMeTTIK  Oenruviep MeEH  oJIeyMETTIK  e3apa
opekeTTecysepre OalIaHbICThI TOYEKeNAep/l TYCIHYI€ KUBIHBIKTapFa Tan 0oabl, Oyl
OJIap/blH OChIH/AM KaFnaiaap/ia yakbITThl TUIMAL OacKapy KaOuieTiHe KeAepri KenaTipyi
myMmKkiH (Akbari, 2023).

CBIHBINTAFBI KOJIAY/IBI aPTTHIPY YAaKBITTHI OACKapy JaFIbUIAPBIH KAJIBIITACTHIPY/IA
Tarbl O1p MaHbI3/1bl (PaKTOP OOJIBIN TaObLIAABI. 3EPTTEYIep KOPCETKEH 1!, TUIMCI3 ChHIHBIM
Oackapy ToxipuOenepi TOPTINCI3 OPTaHBIH KaJbIITACybIHA aJbIN KEJIM, 3USThI JKEHII
3aKpIMJIAJIFaH JKETKIHIIEKTEP/IIH OKY IC-OpEeKEeTTepiHE TOJBIKKAH/IBI KATHICYybIHA KeIepTi
kentipeai (Okaba, 2024). Kepicinme, MyfraliMaep HaKThl JKOHE KOJJAAYIIbl Oackapy
CTpaTeTUsJapblH KOJIJJaHFaHJa, >KEeTKIHIIEKTep KYpbUIBIMIAIFaH opTaja YaKbITThI
Oackapy JaFbUIapblH JaMBITHIIN, SKETULAIpYre KeOipeK MYMKIHIIK anajsl. JKeke
aTKapyibl QyHKIMS KaOUIETTEpiH €CKEepeTiH JapalaHfaH OKBITY SJICTEPIH €HTri3y Oy
Ou1iM Oepy cTpaTerusyIapbIHBIH THIMAUTITH apTThipa anaasl (Tamm, 2024; Okaba, 2024).

ATkapymbl GyHKIMSIIap MeH OeHiMIeITreH MiHe3-KWIBIK apachIiHAarsl OalaHbIC,
COHBIH IMIIH/AE YaKbITThl Oackapy IarabUiapbl, OlpKaTap 3epTTeysiepiAe oJeNIeHIeH.
3USTHI KEHUT 3aKbIMAAIIFAH KETKIHIIEKTEP/A1H 9/IETTE TarlChIpMajap/ibl >Kocrapiiay sKoHe
oJlapJibl YaKTBUIBI OPBIHAAY TYPFBICBIHAH KHBIHABIKTapra Tam Oosamsl (Tassé, 2023).
MyHpmail  OJKBUIBIKTApAbl MAKCaTThl HMHTEPBEHUUSIIAD AapKbUIBI TY3E€TY OJIAPIbIH
KUBIH/IBIKTapbIH KCHUIIETIMN, YJIKEH JIepOeCTIKKE KOJI )KEeTKi3yre koMekTece anajubl. OcCh
cajazarbl JKOFaphIJIaFbl 3epTTEyJIEp KOPCETKEHJICH oJlapAbl ©MIpIiH OChl Ke3eHIepiHe
oNIEyMETTIK OeHiMenyae KUBIHABIKTAPABIH alJIbIH-aJlyFa Tall OojMayblHa BIKHAT €Te
anmaapl. 3WATBHl  JKEHUT 3aKbIMJAJIFaH  JKETKIHIICKTEPIIH TalM-MEHEKMEHTTIK
JaFIbUTAPBIH JTAMBITY OJIAPABIH TICUXUKAJBIK JACHCAYJIBIFBIH JKaKCapTyFa BIKIMAN €Tel.
OnapapiH  TaltM-MEHEDKMEHTTIK  JTaFAblUIaphIHBIH  TOJIBIK JdaMbIMaybl KYH3EIiCKe,
aNIyJTaHIIAKTHIK TI€H aJaHIayIIbUIBIKKA T.0. TICUXMKANBIK JICHCAYJBIFBIHIAFBl 0acKaaa
Mocenenepre okemyl MyMKiH. By 3epTTey OcChl aTanfaH TCUXHKAIBIK JCHCAYJIBIKKA
TUTI3€TIH KUBIHABIKTAPIBl IMICIIY AapKbUIbI OJIAPABIH TICUXHUKANIBIK JCHCAYJIBIFbIHBIH
’KaKcapyblHa OH 9Cep €Te aabl.

3epTTey OapbIChIHAA 3UATHI KEHUT 3aKbIMJAIFAH KETKIHIICKTEPAIH YaKbITBIMEH
KYMBIC ICTE€y KaOileTi TOMEH JCHreWae eKEHJIrl, OJapAblH KYH TOpTIOH Kypy,
Kocrmapiay, MIHACTTepl peTTey KOHE YaKbITThl 0Oy IaFrapliapbl JKETKUTIKCI3
KaJBIMITaCKaHbl OalKanael. Byn omapasiH OKy MpoIeciHe, oJeyMETTIK KaThIHACHIHA,
AMOIMOHANBIK TYPaKThUIBIFbIHA JKOHE OoJaliakTa eHOeKke OeiiMiaenyiHe Kepl 9cepiH
turizeal. Ocbkl MOCeNeHl IIeNly YIIiH KYHenal api MakKcaTThl TYpJle YUbIMIACTHIPbUIFaH
TaM-MeHEIKMEHTTIK  JaFablIapAbl  JAaMbITYFa  OaFbITTAJIFAH  apHAaiibI
NMeAaroruKaJbIK KoHe MCHUXO0JOTUSJIBIK dIICTeP KaXKeT.
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3USTHI J)KEHUT 3aKbIMJIAJIFAH KETKIHIIEKTEP/IIH E€pPEKIIENIKTEPIH €CKepe OTBIPHIIL,
YakbITThl Oackapyfa YHpEeTYIAIH THIMAI >KOJNJApbhlH I131€CTIPy — OYJ1 TaKbIPBINTHIH
©3EKTUIIrH apTThipa Tyceal. MyHAall >KETKIHIIEKTEepiH KOTHUTHBTIK IMPOLIECTEPIHIH
Oasty JamMybl, 3€iiH TYPAKCBI3JbIFbI, €CT€ CaKTay KaOLIETIHIH OJCI3JIIri, MiHE3-KYJIbIKTa
HUMITYJIbCUBTUIIK OachiM OOJIybl CUSIKTBI O€lruiepi ONapAblH YaKbITIEH KYMBIC ICTEY1H
Kkypaenenaipeni. CoHAbIKTaH Oyl Macesere Tek OuliM Oepy TYpFbICBIHAH FaHa €Mec,
TICUXOJIOTHSITBIK-TIE AT OTMKAJIBIK KOJIJIay TYPFBICHIHAH J1a KEIICH I Kapay KaxeT.

[legarorukanablK TOXKipuOeae Oana JaMybIHAA MiHE3-KYJIKbIHBIH KaJbIIITACYbl MCH
XKalMbl JTaMybIHJA KETKIHIIEKTIK marbl (10-15 jxac) €H KWUBbIH KE3€H1 ecemnTelsel.
JKeTKiHIIeKTiK Ke3eH OalaHbIH JaMYbIHJIAaFbl CPEKIIe OPbIH aJIAThIH «OTIICII», «KHBIH,
«ChIHANIATBIH», KE3€H JlereH arayjlapMeH OelHenereH. JKETKIHIIEKTIK KE3CHHIH
MaHBI3IbLIBIFBI aJJAMHBIH JKE€KE OAChIHBIH MOPAJIbABIK, 9JICYMETTIK HET13IepiH KOJIIaHBbIII,
KaJILINTAChIHBIH OaFrbIThIHBIH Oenrinenyi (Kuszartos, 2017).

Anaiia 3uATBI KEHUT 3aKbIMJAJIFaH OKETKIHIIEKTep Oy mpolecTepiae o3
KaTtapjacTapblHaH apTTa Kajubll Kosiabl. Ochkl ceOenTi oJlapMEH KYMBIC OapbIChIHIA
OeHIMIEeyII KOHE JaMBITYIIbI TOCUIIEP KOJIIAHBLIBIN, OJIAPJIbIH ©31H-031 0acKapy MEH
KocTapiayFa KaThICTBl  JaF[bUIapblH  KAJIBIITACTBIPY  Ke3nenyl Tuic. Taiim-
MEHEDKMEHTTIK JIaFAblIapAbl KaJbIITACTHIPY apKbUIbl KETKIHIIEKTEPAlH KYHIETIKTI
OMIpIHIH camackl apThIll, MEKTENTeri yJirepiMi MeH OJeyMETTIK OeJICeHIUTri
YKOFapbUIaNIbI.

Kayanvievl: TaliM-MEHEIKMEHT Jar[bUIapblH JaMbITyFa apHalliFaH AapHaubl
OeliiMaenTreH oKy OargapiiaMac MEH 9JICTep MEH Kypaljap YChIHbUIAABL. [IpakTHKaIbIK
KATTBIFYJIAp MEH TEXHOJOTHsUIapAbl KOJAAHY apKbUIbl ONAPIBIH YaKBITThI KOCMapiay
KaOUIeTIH apTTHIPY JKOJIAPHI 3ePTTEIIEC/I.

3epmmeyoiy adicnamacwi. CayanHama KOHE HHTEPBBIO — aTa-aHajlap, MyFaliMaep
KOHE apHailbl MaMaHAapAbIH MIKIpJepiH kuHAy. ApHalipl OaraapiaMaHbl €HI13y KOHE
OHBIH JKETKIHIIEKTEP/iH YyakKbITThl Oackapy KaOileriHe ocepiH Oaranay.Taiim-
MEHEKMEHTTIK JIaFAbUIap/IbIH KaJIbIMTACYbl MEH TEOPUSIIBIK, SMIIEPUKAIIBIK 3€PTTEYyIIEp
KKETTUTIT allKbIHAaIbIN, OaKbUIAY KYPri3e OTBHIPBIIN, HET13T1 TETIKTEP CHIATTaIa/Ibl.

Hezizei nomuoicenep: ToxipubOenik Ke3eHJe KaThICYIIbUIapFa apHaibl JKacajaraH
©31HIIK JKATTBIFyJap, OWBIH dJEMEHTTEPi, BU3YaJIbl JKOCTapiiay Kypauaapbl (MbICAIbI,
KYHTI30enep, YaKbITTBIK KecTeslep, MUKTorpamMmanap) YChiHbUIABL. COHBIMEH Kartap,
KETKIHIIEKTEPAIH 63 YaKbITBIH OaKpUiay AaFIbUIAPBIH KAJIBIITACTHIPY YIIIH YIITTHIK
OWBIHIApD MEH KociOum eHOekke Oayiny calaKTapblHAA ©3IHIIK KYMBICTAP OPBIHIAM
OTBIPHIMN, Kepi OakaHbIc dicTepi eHri3iai. COHBPIMEH KaTap 3HMATHI )KCHLUT 3aKbIMIAJIFaH
8-9 ceHbIITapFa apHAIFaH AJEKTUBTI Kypc HETi3iHIe OeiMaenreH oKy OarmapiamMachiH
EHTI3/IK.

bi3 Kackenen xoHe Ecik KamaceiHaa OpHalacKaH 3UATHI 3aKbIMIAIFaH OKYIIbLIAP
OUTIM anaThblH MEKTEeN-UHTEpHATTApFa ChIHAK peTiHAe §8-9 ChIHBINTapFa OKYUIbLIAPABIH
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TaiM-MEHEP)KMEHTTIK JaFAblIapblH JaMBITy MaKcaTbhlHIIa DJIEKTUBTI KYpC EHTI3IK.
AnTaceiHa 1 carat KbUIIBIK carat caHbl — 34 caraTThl Kypaiasl (Tokrapyisr, 2025).

DOneKTUBTI OKY OarJapiiaMachblHbIH Ma3MYHbI OlpHEeIe HEer13r1 5 OeiMHEH TYpaJibl:

- YakpIT TYCiHIr KaJabIITACTBIPY - Oy OeiiM 3UATHl KEHUT 3aKbIMAaJIFaH
KETKIHIIEKTEePAIH yaKbITThIH MaHBI3AbUIBIFBIH TYCIHYI€ KOHE OHBI OacKapyJIbIlH HETr13ri
MPUHIUITEPIMEH TaHBICTBIPYFa OaFbITTANIFaH.

- Kocnapaay xoHe MakKcaT KO0 — Oy 0esliM 3MATHI KEHUT 3aKbIMJIalFaH
KETKIHIIEKTEPAIH 63 YaKbIThIH JAYPBIC YHBIMIACTHIPY JKOHE HAKTBl MakKcaTTapra Ko
KETKI3Y KOJIJIAPbIH YHUpeTyre OarbITTaFaH.

- bacbIMABIKTaApABI aHBIKTay — Oy OeiiM 3HUSThl JKEHUT 3aKbIMIAJIFaH
KETKIHIIEKTEePIH MaHbI3/IbI )KOHE IIYFBUT MIHJICTTEP/I1 aXKbIpaTyFa KOMEKTECE/II.

- Keke Trimainik — Oy GeiiM 3UATHI KEHUT 3aKbIMIAIFAH JKETKIHIIEKTEPI1H
MOTHUBALIMSCHIH apTTHIPY JKOHE OJIAPbIH OHIMAUTITTH KaKcapTyFa OaFrbITTaIFaH.

- Kosman6aasl Jarabuiapabl 1aMbITY — OYJI 06JTiM 3USThI )KEHUT 3aKbIMIalIFaH
KETKIHIIEKTePIH 3aMaHayW TEXHOJOTHSUIAPAbI YaKBITThI OacKapy Kypasbl PETIHAC
naijaianyra OarbITTaIFaH.

TailM-MeHePKMEHTTIK JaFabUIapAbl JaMbITY OapbIChIHAA KOJJAHBUIFAH HET13r1
TOCLIED:

- Kyn TopTibin KypyFa yiipery: KETKIHIIIEKKE KYHACTIKTI dpeKeTTep Ti30eriH
©3/IrHEeH KYPACTHIPHIN, OHBI YCTaHYFa MOTUBAIUS Oepy.

- Mingerrepai MaHBI3ABLIBIFBIHA Kapall CypbINTay: TanchlpMaiapbl
«MaHBI3bI», «TE3 OPBIHAAIYBI THIC», «KYTYTe OOJIaIb» JIeT 06yl YHPETY.

- YakbIT IKaJachbl MEH BU3YaJJIbl €CKE CAIIFBIIITAp KOJIIAHY: KOPY apKbUIbI €CTE
caKTay MEXaHM3MIiH KYIICHTY.

- Tanceipmajapabl 6eJiikTepre 0eJy: Kypaeiai MIHAECTTEp/l ycak Oeikrepre
OeJtirt, OIPTIHICI OPBIHIAYFa YUPETY.

- Mapanarray :Kyiieci: yakpITTBl JYpBIC MaiijlaJJaHFAHBl YIIIIH >XETKIHIIEKT1
BIHTAJIAHJBIPY.

3epmmey Homudicenepine TOKTaJaThiH OoJcak, >KYyHeni Typle KXypri3uireH
YaKbITTBHI OacKapyFa apHaJFaH TalchlpMaiap MEH 3JIEKTUBTI Kypc OarmapiaMachl 3USThI
KEHUT 3aKbIMJIAJIFaH JKETKIHIICKTEPIIH OKY TalcChlpMalapblH yaKbITBIHIA OpPBIHIAYFa,
O3/IrHEH JKYMBIC ICTeyre, YaKbITThl Oarajayra >KOHE JKOCHap KypyFa HKEeMIETyiH
)akcapTThl. KaTeliCymbutapablH 3€WiH JACHTCH1 KOFapbuial, TaHBIMIBIK OEJICeHJIUTIr
apTThl. byran Koca, aTa-aHaliap MEH MYFaliMJIep TapamblHaH OayamapablH MiHE3-
KYJIKBIHIAFbI KaFBIMJIBI ©3TepiCTep Typasbl MIKIipJiep alblHABL SIFHU, YaKBITTBI THIMJI1
Oackapyra YHPETy TeK OKY YJTrepiMiHe FaHa eMeC, TYJIFANIBIK JaMyFa J1a OH 9CEepiH THTI31I1.

ConbiMEeH KaTap, TeJaror IIeH aTa-aHa apachlHAaFrbl THIFBI3 OaillaHBIC Ta
KETKIHIIEKTIH YaKbITThl AYPHIC MaiianaHyblHa OH 9cepiH Turizefi. COHABIKTAH OV
yAepicke aTa-aHalapibl TapTy, ojapra OajaHbIH JaMy EpeKIIeTIKTepl MEH Kojijaay
oiCcTEP1 Typalibl akmapat 0epy /1€ MaHbI3/bI.
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KopbeIThiHABIIAN  Kene, 3epTTey HOTHXKeNepl 3UsAThl JKEHUT 3aKbIMIajFaH
KETKIHIIEKTePAiH TallM-MEHEPKMEHTTIK JaFblJIapbIiH JaMBITy — OJAPJIbIH KEKE JaMybl
MEH oJIeyMETTEeHYl YIIIH aca KaXKeT opl TUIMA1 OarblT €KeHIH KepceTTi. MyHpaii
JaFAbIapAbIH KaJbIITacybl OallaHbIH ©31H-631 0acKapyFra, *KayanmKepIIUIIKTI Ce31Hyre
*oHe OoJaliakTa eHOeK HapblFbIHA OeiliMaenyre MyMKIHAIK Oepelil. 3epTTey HOTHKEeIepl
MHKJIIO3UBT1 JKOHE apHaiibl OutiM  OepyAl KeTullipyne, apHaibl MedarorukKajibiK
MpaKTHKANIapAbl JaMbITy/la, COHJAAi-aK aTa-aHajlap MEH MyFamiMjepre OarbITTalFaH
KoJiay OaFaapiiamanapblH xkacayaa MaHbI3Ibl pelt atkapansl (Okaba, 2024).

Annarel yakpITTa Oyl OarbITTarbl 3epTTeyJepial KeHEWTir, TakM-MEeHEIKMEHTTI
U PIIBIK KypajiaapMeH (MbICaibl, MOOMIIb/II KOChIMIIAIapMEH) OaillIaHbICThIpa OTHIPHII
JIaMBITy, COHJai-aK OpPTYpJi Kac TOMTAPBIMEH JKYMBIC KYPTi3y YCHIHBIIAABI. 3USTHI
KEHUT 3aKbIMIANIFaH KETKIHIIEKTEPA1H SJI€YETIH TOJBIK allly — OJap/blH KEKe eMIpiH/e
TaOBICKA JKETYIHEe MYMKIHJIK Oepei.

Typakmul oamy npoyecine Kockar yneci: by 3eprrey apHaiibl OutiM Oepymi
TaMBITyFa JKOHE 3HSATHI 3aKbIMIANIFaH JKETKIHIICKTEPIiH QJICYMETTCHYIHE YJIeC KOCabl.
TaiiM-MeHEDKMEHT JaFbUIapblH  JTaMBITY apKbBUIBI JKETKIHIIEKTEPAIH OICYyMETTIK
TaFablIaphl TaMBITBUIBIN, KOFAMFa COTTI OediMJenyiHe BIKMan eTel. 3epTTeyleri
omictemenep Oojarakra apHaibl OUTIM Oepy KyHeciHe eHTI3UIN, TYpPakThl JaMy
MakcaTTapblHa COMKEC WHKIIIO3MBTI KoHE camajbl OuTiM Oepyll KamMTaMachl3 €Tyre
KOMEKTECE]1.

Tytiin ce30ep: METKIHIIEKTIK »ac, TaM-MEHEIKMEHT, 3USTTBIH 3aKbIMJIaHYBI,
apHaibl MEKTEII, aTa-aHaJap.
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EMPOWERING YOUTH FOR GLOBAL CITIZENSHIP: DIGITAL
TRANSFORMATION AND SUSTAINABLE DEVELOPMENT IN MODEL UN
PROGRAMS

R. Abazov
KazNARU, Almaty, Republic of Kazakhstan

ABSTRACT

This paper explores the transformative role of Model United Nations (MUN)
programs in empowering youth as active global citizens through the dual lenses of digital
transformation and Education for Sustainable Development (ESD), with a particular
emphasis on SDG 4.7. As education systems worldwide grapple with integrating global
competencies and sustainability principles, MUN emerges as a dynamic, student-led
platform that fosters critical thinking, intercultural dialogue, and problem-solving skills.

This study investigates the role of digital tools in educational process. First, it
discusses how these digital tools — ranging from virtual conferencing platforms to
collaborative software and Al-powered simulations — enhance the accessibility, inclusivity,
and pedagogical impact of MUN initiatives. Second, drawing on case studies from
international and regional MUN-New Silk Way conferences and surveys of student
participants, the research highlights best practices in utilizing digital formats to engage
diverse youth populations using an example of Kazakhstan. Third, it evaluates if digitally
enhanced MUN programs contribute significantly to fostering values of peace, human
rights, and environmental responsibility while preparing young people for meaningful
participation in global governance. The study concludes with policy recommendations for
educators, institutions, and international organizations aiming to align youth engagement
initiatives with the broader goals of sustainable development and global citizenship
education.

Keywords: Model United Nations, Youth Empowerment, Sustainable Development
Goal 4.7, Digital Transformation, Global Citizenship Education, Virtual Learning.
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JUST ENERGY TRANSITION AND ECONOMIC DIVERSIFICATION OF
MINING REGIONS AND TOWNS IN KAZAKHSTAN: CHALLENGES AND
OPPORTUNITIES

M. Junussoval, M. Maulsharif 2, S. Soltybayeva?
tUniversity of Central Asia, Almaty, Republic of Kazakhstan
2Narxoz University, Almaty, Republic of Kazakhstan
3Nazarbayev University, Astana, Republic of Kazakhstan

ABSTARCT

In 2023, Kazakhstan's government introduced the «Strategy for Achieving Carbon
Neutrality by 2060» to reduce the country's reliance on fossil fuels, which currently serve
as a critical economic base for many regions and communities. However, these changes
pose significant challenges, especially for communities dependent on the mining and
extractives sector, where job losses are anticipated as fossil fuel extraction declines. The
recent social tensions and protests in mining towns such as Zhanaozen in western
Kazakhstan and Ekibastuz in northeastern Kazakhstan highlight the socio-political
sensitivities of the transition to carbon neutrality. Given the complexities involved,
ensuring a broad understanding of the energy transition across Kazakhstan, considering
regional, demographic, and sectoral variations, and providing actionable insights for
supporting economic resilience is essential. This study aims to capture critical public
perspectives, mainly focusing on how regions, including mining towns, non-mining cities,
and diverse demographic groups, perceive the ongoing energy transition and the prospects
for sustainable economic growth. Based on the literature review, including Kazakh
studies, the study will analyse factors such as the foundation for a just social transition —
focusing on social inequality, mismatches in understanding and awareness, weak
communication between local demand and supply, and the identification of unique local
strategies — while incorporating any additional factors identified through the review. The
research findings aim to inform national-level policy decision-makers, support local
communities in achieving a balanced and sustainable future, and offer valuable insights
into the complex dynamics of energy transitions and economic diversification in
Kazakhstan.

Keywords: energy just transition, mining towns, decarbonisation, economic
diversification.
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METHANE EMISSIONS SUSTAINABILITY AND POLICY DEVELOPMENT:
ANALYZING METHANE POLICY AFTER THE BUZACHI NEFT INCIDENT
IN KAZAKHSTAN

J. Neafiel, A. Askatoval, A. Laichinoval, S. Mavletoval,

A. Tulegenoval, E. Bayramov!
'Nazarbayev University, Astana, Republic of Kazakhstan

ABSTRACT

In May 2023, «Buzachi Neft» began drilling in Mangystau, Kazakhstan, six months
ahead of its permit, leading to Kazakhstan’s largest methane leak — 127,000 tons over 200
days — undetected until discovered through satellite imagery in December. The major
methane leak in Kazakhstan underscores a broader issue: the persistent under-
prioritization of methane emissions in climate policy and governance. This problem is
further exacerbated by the lack of research related to methane policy, with only 23
academic articles discussing methane regulation in the oil and gas sectors from a Boolean
search on Google and Scopus. This paper aims to analyze the current landscape of
methane emissions policies in the extractive industries. So that we can understand how
major methane spills are overlooked and the policy environment remains underdeveloped
not just in Kazakhstan but around the world. This paper examines the existing legal
frameworks, the economic implications of methane emissions, and the barriers to stringent
regulatory measures through a comparative analysis of Kazakhstan to five major

65



POLICY AND GOVERNANCE FOR LONG-TERM DEVELOPMENT

producers: China, the US, Russia, Turkmenistan, and Norway. This paper finds a lack of
methane policies in the oil and gas sector across major methane producers regardless of
development level, and that this problem is largely driven by a lack of both knowledge
and incentives, which play key roles in environmental governance. The findings of this
paper contribute to building more resilient and sustainable methane emissions policies by
unpacking the mechanisms that have led to the «Buzachi Nefty incident.

Keywords: methane emission, methane leak, policy analysis, comparative analysis,
policy recommendations, Kazakhstan
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REALIZATION OF THE FIRST DEVELOPMENT GOALS IN THE REPUBLIC
OF KAZAKHSTAN OR WHY AND WHERE THE SHARE OF PEOPLE
BELOW LIVING WAGE IS LARGEST

Bolat Tatibekov
SDU University, Kaskelen, Republic of Kazakhstan

ABSTRACT
Research objectives of the paper is to investigate realization of the First
development goals or define the main factors of decreasing the share of people living with
low living wage in the Republic of Kazakhstan.
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These issues were expressed in Millennium Development Goals (MDG) as Goals
#1: “Eradication of Poverty and Hunger” by 2015 and in Sustainable Development Goals
(SDG) by Goal #1 (End poverty in all its form everywhere)

Relevance and novelty of the paper are reflected by investigation of living wage in
the country with transitive economy during one generation from 2001 till 2021 year. Due
to its huge territory, (9 places in the world) the paper investigates the regions with specific
economic potential of development, different number of population and with especial
investment policy etc.

The methodology of research includes cross-sectional and longitudinal data
analysis of different regions of Kazakhstan. On the base of Panel data analysis, which
include 357 observations the results of Pooled OLS, Fixed and Random effect models are
presented.

On the base of study, the paper, as main findings, concludes that each regions of
Kazakhstan have specific factors of decreasing of share of people with low living wage,
but the most important among them is not only increasing wage but decreasing
unemployment rate.

In the sphere of sustainable development author recommends improve reginal labor
market policy and interconnect realization of SDG goals #1 with goals #8 (Economic
growth and Decent work) of SDG

Keywords: Development goals, Living wage, Kazakhstan
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